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REPORT OF EXTERNAL REVIEW PANEL OF THE CGIAR GENEBANKS OPERATIONS -
INTERNA TIONAL CENTER FOR TROPICAL AGRICUL TURE 
(ClAn, CALI, COLOMBIA 
CO!\'lMENTSIRECO!\'lMENDATIONS 
The Panel noted that CIAT was reviewing the future of the GRU and that a new Director-General and Deputy-
Director General (Research) would ultimately intluence the form, status and program of the Urút. 
TI1e Panel recognized that financial constraints are limiting CIATs operations, but thought that the GRU is 
underfunded in relation to the Centre's total budget. 
TI1e Panel thought that there are dangers in making use of special Project fundi.ng for key areas of conservation 
and research. 
TI1e Panel was irnpressed with the successful way in which ClAT and NARS had involved farmers in the 
utilization of the Centre's germplasm (beans) and also noted that studies were currently underway at CIAT to 
assess, in a quantitative fashion, impact made by CIA Ts genetic resources in panner countries. 
TI1e Panel was informed by CIATs sta.ffthat the data bases used by CIAT for its mandate crops were likely to be 
compatible with the System-wide lnformation Network on Genetic Resources (SINGER) when it became 
operational. 
TI1e Panel was satisfi.ed that for Phaseolus, forage and grass species CIATs goal is to adhere to lnternational 
Genebank Standards, as endorsed by FAO and publishedjointly by FAO and IPGRl in 1994. lnadequate staff 
and furxis have precluded complete achievernent of these standards. Recomrnendations are rnade to address 
specifi.c deficiencies. 
The Panel thought that exchanges involving sta.ff of the GRU and NARS panners could have a beneficial and 
stimulating effect. 
For the Manihot collection, CIAT and IPGRl's research on in vitro storage had reacbed the stage of drawing up 
lnternational Standards for this vegetatively produced crop and wild relatives. The Panel noted the intention of 
ClA T and IPGRI, in conjunction with F AO, to draw up a set of International Standards in the very near future. 
Recomrnendations: 
l. CIATs Serúor Managernent should address the heavy demands made on the GRU by the Comrnodity 
Prograrns. 
2. ClA T should continue to review carefully the large number of grass and legwre species in the Tropical 
Forage collection with a view to concentrating on those species most relevant to its research needs or that 
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are in danger of genetic erosion. Foc sorne accessions. recollection may be more efficíent than 
regeneration. 
3. CIA T should review the position of its bacterial and fungal collections with a view to declaring these 
collections to be held in trust in the public domain. 
4. For accessions with lirrúted longevity, samples foc both base and active collections should be stored in 
the long-term seed store. 
5. CIAT should negotiate with ICA to permit first increase of forages in mesh-houses to increase effective 
population size and reduce genetic drift. 
6. CIAT should assess the need to increase staff foc Sl-ll... (considering charging other units for service 
provided by Sl-ll...). CIA T should consider establishing the same seed health routine procedures, as done 
for seeds to be sent abroad. foc materials distributed within Colombia. 
7. Dehumidifiers need to be up-graded in the mediurn-term stocage unit to maintain 25 to 28% r.h. 
Dehumidified seed drying capacíty should be expaMed to replace tre high temperature drier. 
8. CIAT should establish additional field genebanks, under suitable agro-ecological conditions. for cassava 
and other Manihot species which are not adapted to headquarters conditions. 
9. CIAT should intensify its efforts to promptly arrange foc focmal safety backup duplication of the 
cassava collection off-site and to request relevant information from national and international institutes 
holding "non-focmal duplications". Focmal agreements should be signed by both parties. 
lO. CIA T should seek to develop focmal agreements foc security backup off-site seed storage of tropical. 
forages. 
11. CIA T should expand viability testing to obtain an initial viability test foc all seed accessions and to 
permit monitoring as needed. 
12. Because most accessions ha ve sub-standard numbers of seeds, regereration of these accessions and those 
with sub-standard viability should be done promptly. 
13. Place seed of tropical focage in local and off-site long-term storage as soon as possible irrespective of 
seed nurnbers. 
14. lnitiate a pilot cryopreservation project for Manihot as soon as possible, based on CIA T research and on 
research on other crops at other institutions. 
15. lnitiate applied research to reduce costs for routine activities. 
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16. Make a classification of the training-user countries, based on the stage of development of GRU in each 
NARS. The information will make it possible to develop a strategy for C()(l"dínated research between 
NARS and CIAT. and/or service traiping of national researchers at CIAT headquaners, as well as the 
development of research projects by NARS researchers at CIA T. 
17. CIA T should develop and distribute information in a data base on genetic distances between accessions. 
which will improve the efficiency of the use of germplasm in breeding programs. The CIMMYf IWIS 
software might be useful. 
18. Tape backups ofthe GRU database should be made weekly and securely stored in a different building. 
19. CIAT should continue refining GRU core collections and designating cores in additional forage species 
as teasible. The Panel commends the GRU for the early development and use of core collection 
methodologies. The methOOologies used for the initial core were excellent, and the refinements in 
progress (GIS and molecular markers) are cutting edge technology. 
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PREAMBLE 
As part of the Externa! Review of the CGIAR Genebank Operations a team comprised of: 
Dr. N .L. lnnes: Consultant, do Sconish Crop Research Institute, Dundee, UK 
Mr. Enrique Arias. F AO Representative, Agricultura! Office, AGPC, F AO, Rome. ltaly 
Dr. Steve Eberhan. Director, National Seed Storage Laboratory, USDA-ARS, Fort Collins, USA 
Dr. Mario Lobo. NARS Member. CORPOICA-GRU, Medellin. Antioquia, Colombia. 
visited CIAT, Cali. Colombia, from 3-6 August. 1995 
The purpose of the External Review is to make a critica! assessment of the constraints and opportunities for the 
CGIAR genebank operations in technical, scientific and fmancial terrns. 1t is expected to prcxtuce an opportunity 
to sustain and improve the quality of secvices offered by the CGIAR Gere Banks, and enhance panrer confidence 
and irnprove funding opportunities. Detailed Terrns of Reference are included in Appendix l. 
To ensure faimess, clarity and transparency acrC\SS CGIAR Centers, a Checklist prepared by IPGRI, F AO and the 
Chairman of the Review Panel was made available to and approved by all Centers involved in the Review. 
Senior Management at CIA T responded to this checklist of the Review Panel in advance of the Panel's visit to 
Cali, so that the Panel had access to a document that adhered closely to providing the sort of intürmation it 
required. 
The report that follows is based on the information and documents provided by CIAT, on the interaction between 
the Review Panel and CIA T staff and on a tour of the Genebank and otber facilities at the Center. Much of the 
information contained in this repon was obtaired from CIATs response to the checklist. A list of CIAT and 
IPGRI statl' who interacted with the Panel is given in Appendix II and a timetable is included in Appendix m. 
Because of the integrated nature of the programs involving genetic resources at CIAT, the Review Panel iocludes 
in this report information and comments that extend beyond those normally associated with a Genebank ~ se. 
By its integrated approach CIAT optirnizes the use of its resources, provides valuable research on geretic 
conservation and helps to ensure that the Centre's genetic resources are used to best advantage. 
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A. POLICY ITEMS 
l. lnstitutional Objective in Gennplasm Conservation 
The Genetic Resources ·.;nit (GRU) is the basic unit of CIAT geretic resources activities. Its role (CIAT 
Medíum Term Plan, 1992) is to assemble, conserve, characterize and make freely available all critica! germplasm 
resources of Pha.yeoltLS beans, cassava and selected groups of tropical forages ; and to research these collections 
so that they can be conserved more effectively and used more fully by national programs (NARS) and the user 
community worldwide. 
2. Sta~ of the GRU and associated. institutional structures 
Assembling of germplasm collections at CIAT began in the seventies, and tbe GRU was created in 1976. The 
GRU was the frrst of the s<realled support Units, with a center-wide mandate to support the commodity research 
ofthe programs. The BRÚ and the Virology Research Unit (VRU) were orlly organized in 1985. 
With a re-organization of CIA T in 1994, tbe GRU was linked to the Genetic Diversity Scientific Resource Group 
(GD-SRG); as such, the interests of the GRU staff are now represented by tbe Leader of the GD-SRG. The 
purpose of the GD-SRG is to stimulate scienti.fic discussions and develop research initiatives across the centet 
that lead to strategies for the conservation and sustainable use of genetic diversity. 1re scientific resource groups, 
with their associated units, are placed in parallel to tbe prograrns (Fig. A-1). 1re GD-SRG Leader is a rnember 
of the CIA T Scienti.fic Resource Conunittee. 
Although the more essential conservation activ\ties in CIAT are in the GRU, genetic resources work. is spread 
throughout the center: As shown in Figure A-1 a corrunodity program shares tbe conservation work and all 
conunodity prograrns carry out the agronornic evaluation of gennplasm The Biotecbnology Research Unit 
(BRU) and sorne of the conunodity programs carry out a sizeable part of the research effort on genetic resources 
and agrobiodiversity in cooperation with the GRU. 
The GD-SRG has initiated consultations on tbe possibilities of mergi.ng tbe BRU with the GRU into a single Unit 
or Program This initiative will be further discussed by CIA T managernent before it is subrnitted to the Board of 
Trustees (BOT). 
The GRU is also represented in the CIAT stan:ling conunittee on genetic resoorces. Tiús conunittee advises the 
CIAT Director-General (DG) on rnatters concerning policy issues on GR. 
3. Linkages with other Germplamt Conservation Centres, íncluding Regional, and Networking 
arrangements 
CIAT's collaborative links in genetic resource conservation are swrunarized in Table A-2. 
1re GRU collaborates with tbe Programa Cooperativo Regional de Frijol para Centro Arrerica, México y el 
Caribe (PROFRJJOL) and Programa Cooperativo Regional Para la Zona A.OOina (PROFRIZA): bean networks 
8 
for Central America a.OO the Andean region, respectively. 8oth the GRU a.OO BRU are also members of the 
Cassava (Bi(){echnology) Network. where a subnetwork deals speci.fically with cassava genetic resources. The 
BRU has aJso been instrumental in the creation and develop.rent of the Sean Advanced Research Network 
(BARN) with important participation of the GRU. The GRU has been collaborating in the Red Internacional de 
Evaluación de Pastos Tropicales (RlEP1), an evaluation network developed foc tropical focages. 
111e GRU has on-going linkages with partners of the regional plant genetic resources networks sponsored by 
IPGRI: REDARRT for the AMean Region, a.OO REMERA for Central America, as well as with the Amazonian 
netwock TROPIGEN. 
9 
TABLE A-1. CRU in the context ot'CR activiti~ across CIAT (1995) 
Germplasm Activity GRU BRU VRU Commodíty NRMR lnst Develop. 
Prosrams Programs Program 
COLLEeTION/ AeQUISITION BeF 
--
-- BeF 
eONSERY ATION BCF -- -- e 
CHARACTERIZATION seF -- -- BeF 
DISTRIBUTION BCF 
HEALTH TESTING BeF -- eF 
GERMPLASM ENHANeEMENT -- B -- BC 
AGRONOMie EYALUATION -- -- -- Be F BeF 
RESEAReH ON: BeF 
• eONSERYATION METHODS eF e -- -- -- BeF 
• EYALUATION METHODS Be se -- BC -- BCF 
• eHARACTERIZATION TOOLS -- BeF -- Be -- BeF 
• SAFE MOYEMENT -- -- eF -- -- BeF 
• GENETie DIYERSITY se seF -- BeF BC BCF 
STRUCTURE/DISTRIBUTION 
TRAINING BCF Be BeF Be F -- BeF 
' GRU: Genetic Resources Unit 
BRU: Biotechnology Research Unit 
YRU: Yirology Research Unit 
NRMR: Natural Resources Management Research 
B: Beans; e : eassava ; F: Tropical Forages 
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TABLE A-2 CIAT Collahorative Links in GR Conservation (1992-95) 
ACQUISITION 
CHARACTERIZATIONIDIVERSITY 
BOTANICAL 
• BIOCH./MOLECULAR 
SAFETY DUPLICATION 
• SHARED COLLECTIONS 
RESTORATION 
CAPACITY BUILDING 
UEANS 
NARS: Mexico, Guatemala, 
Perú, Ecuador, Colombia 
Belgium (Gembloux), USA 
(Fon Coll.ins), Colombian 
Univ. 
USA (Univ. California, Davis; 
Univ. Wisconsin), ltaJy (Bari) 
Brazil (CENARGEN), Costa 
Rica (CA TI E) 
USA (USDA, Pullman and 
Fo11 Collins) 
lniljating: NARS (Guatemala, 
Peru, Ecuador) 
RcdaJit, Remertit , OEA, IICA, 
COLCIENCIAS, LAC, IARCs 
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CASSAVA 
NARS: Argentina, 
Guatemala, Brazil, 
Salvador, Bolivia 
Colomhian Univ., Urazil 
(CENARGEN) 
Urazil (CENARGEN), 
USA: (Wash. Univ.; Univ. 
Georgia); U.K. (Univ. o f 
Bath) 
NARS 
RedaJit, Remertit , OEA, 
IICA, COLCIENCIAS, 
LAC, IARCs, CBN, MGRN 
TROPICAL FORAGES 
NARS: S.E. Asia, 
Culomhia, Brazil 
Columhian Univ., Urazil 
(CENARGEN), U.K. 
(Kew Gardcns) 
U.K. (Bristol)Jh .ttil 
(Univ. ot' Sao Paulu) 
8razil (CENARGEN), 
Ethiopia (ILCA), 
Australia (CSIRO), USA 
(Univ. Aorida) 
Redatit , Rcmertit , OEA, 
IICA, COLCIENC IAS. 
LAC, 1 ARCs, TF-G RN , 
Australia, Urazil, ILCA 
The GRU, as part of the GD-SRG, is involved in the organization of a Latin American and Caribbean (LAC) 
Alliance in Agrobiodiversity Conservatiort This is a CIAT initiative, in partnerslúp with IPGRl, Centro 
Internacional de la Papa (CIP) and Centro Internacional de Mejoramiento de Maíz y Trigo (CIMMYT), and 
responds to the CGIAR System-wide Genetic Resources Program (SGRP). 1be participation of LAC countries 
in a first scoping workshop with regional organizations such as F AO, Instituto Interamericano de Cooperación 
para la Agricultura (llCA), Centro Agronórrúco Tropical de Investigación y Enseñanza (CA TIE). wiH be 
convened by the LA UNEP Office in Mex.ico. 
ClAT has formal agreements with CENARGEN, Brazil, and CATIE, Costa Rica, for the duplication of 
Phaseolus vulgaris collections (see Table D-2). Although duplicate sets of ClATs Phaseolus are stored in 
USDA's active and base collections, there is no formal agreernent. 
4. Agreement with Host Country on the Ownership and Movement of Material. 
The Government of Colombia recognized by law (Law 29 of March 18, 1988) the international status of 
CIAT, and the article Se of law 29 specifically recogrúzed the right of CIA T to import and export genetic 
material for research purposes and to move such materials within the Colombian territory with the only 
requisite of complying with the national phytosanitary regulations. 
5. Institutional Policy on Material that is Designated under the IARC's Agreement with F AO. 
All germplasm accessions of mandate species acquired by CIA T prior to the entering into force of the 
CBD, and which have been completely processed for conservation and assigned a number, are included in 
the designated list. 
A.fter the CBD, and following the approach of the Inter Center Workíng Group on Genetic Resources 
(ICWG-GR) and the CGlAR Genetic Resources Policy Committee, only those germplasm accessions 
acquired without strings attached and provided by the donor as "common good" are accepted for 
conservation in the CIAT genebank and become designated. 
The Panel was informed that CIAT hoped to have a Material Transfér Agreement (MTA) in place before 
end of the year. The IPGRI MTA document was being reviewed by CIATs Standing Comminee on 
Gene tic Resources with a view to ma.ldng modifications to meet CIA Ts specific requirements. CIA T 
Board approval would be sought in November 1995. 
The following germplasm has been designated in 1995 under the CIAT-CG agreement with FAO (Total 
accessions at CIAT are given in parentheses). Phaseolus beans: 26,395 accessions (41 ,061 ). Cassava: 
5,595 accessions (5,985). Tropical Forages: 15,448 accessions (20,689). Germplasm that is in the process 
of virus clean up, is being multiplied, and which qualifies as designated will be added in due course to that 
already under the aegis ofF AO. 
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6. Restoration of gennplasm 
Although CIAT does not have a formal restoration policy, gennplasm collections made since 1977 have 
involved leaving a dt ;-licate sample of collected gennplasm in the country of collection. Sets of 
gennplasm. as detailed below, have already been shlpped to countries of origin. through nurseries or 
specitic shlpments. at the request of country programs: 
a. Phaseolus beans 
Mexico: Set of 349 accessions of wild Phaseolus vulgaris sent in August. 1983. Most of this material was 
collected in Mexico. but was not represented in the national gene bank. 
Iran: Set of 493 accessions of cultivated Phaseolus vulgaris sent in June, 1986. 
Honduras: Set of 434 accessions of cultivated Phaseolus vulgaris sent in June. 1989. lltis gerrnplasm 
corresponded mostly topan of the original national collection whlch was lost dueto poor seed viability. 
Peru: Set of 159 accessions of landraces of Phaseolus vulgaris sent in October. 1990. 
Rwanda: lltis restoration is in progress as part of an intemational effort (Seeds of Hope Project) for 
recovering the agricultura! research capacity of R wanda. lt embraces about 311 accessions 
b. Manihot 
Cassava gennplasm has been restored to Argentina. Paraguay and Peru. P1ans are under way to 
progressively restore the who1e collection of beans and cassava through specific projects that include 
research and training components in addition to the physical shlpment of the gennplasm. In these plans, 
staff from national programmes will be trained in gennplasm handling and characterization through 
classical or molecular methods, and participate in the development of specific areas of knowledge about 
their plant genetic diversity. Such plans have been initiated with Guatemala, Ecuador and Peru. 
c. Fora¡:es 
The Genebank of Kenya at Maguga has made a request for restoration of the Brachiaria gennplasm that 
had been donated to CIAT. 
7. Future Outlook 
As stated previously, ClATs focus has shifted from solely a crop production approoch toa more dernandi.ng one 
that adds conservation of the natural resource base. 1re very nature of the commodities foc which ClAT holds 
germplasm collections in trust, leads the center to develop a strong research comporent, targeted on the utilization 
side, at the generation of infocmation on useful sets of diversity am gerepools am useful genes; on the 
conservation side, at a better definition of the genetic diversity to be conserved am of methcxi<; foc improved 
conservation 1re anainment of trese objectives will involve the devel~ment of genetic rnaps am molecular 
rnarkers technology, the integration of assessment of genetic diversity with geographic infocmation systerns, the 
documentation of useful genes into modern databases are examples of initial research that will augment genetic 
enhancement, am genetic methodologies foc efficient conservation ex situ am in si tu. 
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B. PLANT SPECIESffYPES CONSERVED IN THE GENEBANK 
l. Lis t of species and categories and estima te of coverage 
Species and categories are listed in Table 8 1- l. A sununary of CIA T' s coUecting activities is included in 
Table 8 1-2. 
Table 81-1 List of species and categories 
Nwnber of accessions (as per June 1995) 
Category 
Cultivated materials 
Wild materials 
Total Accessions received 
Phaseolus Beans 
39,903 (97.2%) 
1,158 (2.8%) 
41.06 1 (100%) 
Manihot Cassava 
5,632 (94 .1 %) 
353 (5.9%) 
5,985 ( 100%) 
Table 81-2. CIAT &ermelasm coUecti!!S activities (1981-1995). 
Year Phaseol!§ Beans* ~~ava 
No. No. No. No. 
countries accessions countries accessions 
1981 3 148 
1982 215 2 309 
1983 5 397 
1984 3 221 
1985 3 212 3 128 
1986 3 1,058 9 464 
1987 4 381 5 215 
1988 2 168 4 79 
1989 3 202 1 2 
1990 2 109 3 13 
1991 3 362 
1992 1 80 
1993 2 87 
1994 41 2 57 
1995 4{) 
Total 8** 2,426 18** 2,562 
Tropical Forages 
23,894 
23,894 ( 100%) 
Tronical FornJ:es 
No. No. 
countries accessions 
5 1.119 
11 496 
8 652 
11 2,938 
12 1 ,94{) 
7 1.503 
7 705 
6 679 
5 774 
3 193 
3 249 
6 480 
5 118 
28** 11.846 
* 85% of the Phaseolus bean coUection at CIAT comes from donations by ex.isting genebanks and not from 
collecting activities; ** No. of different countries. 
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a. Phaseolus beans Collection 
l. List of species and categories 
The composition of the Phaseolus germplasm collections includes a total of 41 ,061 accessions received of which 
27,813 are already increased. Ofthese, 90% correspond to P. vulgaris, 5% to P. lunatus, 2% to P. coccineus, 
1% to P. polyanthus. close to 1% to P. acutifolius, and the wild non-cultivated species about 0.6%. Most 
accessions of the cultivated species correspond to landraces. 11lere is a low percentage (less than 2%) of bred 
materials, mostly in the P. vulgaris collections. ln addition. there is a backlog of material which includes: 
duplicate material, material without passport data (needs evaluation in case-by-case basis), material received with 
poor viability (probably to be re-asked to country of origin, or re-collected) and material with full passport data 
(worth introducing). 
2 Estirnate of coverage 
It is estirnated that about 50% of the variability of the genus, includ.ing all species, is represented in the CIA T 
genebank. Table 81-3 surnmarizes the estirnated coverage of Phaseolus collections in the CIAT gene bank. for 
the American centers of diversification. 11lere are 55 Phaseolus beans collections in 39 countries which contain 
about 106,000 accessions. Of this total, 86% correspooo to P. vulgaris. 13.1% to the other cultivated species, 
0.3% to the wild non-cultivated species and 0,6% of doubtful identification. The CIAT Phaseolus collection has 
a good representation of the rnajor collections of P. vulgaris, P. lunatus, P. coccineus, P. polyanhus. and P. 
acutifolius germplasm stored in those banks. 
Table 81-3. Estímate of coverage of ~eolus collections 
in American centers of diversification 
(geograptúc estímate) 
CIA T GRU Manda te Species 
Common bean, Phaseolus vulgaris 
Lima bean, Phaseolus lunatus 
Scarlet runner, Phaseolus coccineus 
Year-bean, Phaseolus polyanthus 
Tepary bean, Phaseolus acutifolius 
All Phaseolus wild forms and species 
% 
65 
55 
35 
40 
90 
40 toO 
The land race representation in the five domesticated species from the primary centers of diversity is the most 
complete, but, the coverage of the wild non cultivated species is low. 
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b. Cassava gennplasm 
1 List of species and categories 
The cassava collection comprises about 87% of landraces and the remainder are advanced cultivars (277) and 
hybrids (293). The in vitro collection holds 5.632 clones of Manihot esculenta. an additionaJ 353 accessions of 
29 Manihot species and 3 undefined species, anda set of genetic stocks developed for molecular mapping. 
2 Estimate of coverage 
The estimated coverage of Manihot esculenta is 70%, and it ranges from Oto 5% for the wild Manihot fonns and 
species. The túghest representation of cassava accessions is from Brazil, Paraguay, Colombia and Venezuela: and 
the lowest from the Amazon basin. Mexico and the Caribbean 
c. Tropical Forages Gi!nnplasm 
l . List of species and categories 
This collection comprises 150 genera with more than 730 wild undornesticated species of possible forage 
potential. Around 90% of the collections are legurnes, 10% are grasses. Over 50% of the collection comprises 
the legu.¡re genera Stylosanthes, Desmodium, Centrosema, Zomia and Aeschynomene. (Table 8 1-4). 
2 Estimate of coverage 
The diversity represented in the tropical forage germplasm, is limited to species of forage potential from tropical. 
acid soils regi.ons. Around 70% of the collection was acquired through collecting expeditions: of these, about 
70% are South and Central America and the Caribbean; 15% from Asia and Oceanía, 10% from Africa. Five 
percent remain without information. Out of 20 of the most important legume species, 10 are represented in the 
CIA T genebank at medium to túgh leve! in terms of accessions; and only 2 out of 8 grass species ha ve medium 
leve! of representation. In geograptúcal terms, Colombia, Brazil and Venezuela have a good representation. 
Overall the collection represents around 50% of the variability in forages legurnes for tropical acid soils, and only 
25% for the grasses. 
The Panel recognized the difficulties faced in making estimates of coverage and Il(){ed tbat CIA Ts current 
research prograrn is aimed at identifying gaps in collections. Wild species of Phaseolus, Tropical forages are all 
deserving of increased attention. However, the Panel queried the need for CIA T to focus on such a Large number 
of Tropical Forages. 
The Panel was impressed with CIA T' s herbarium collection of grass and legurnes pasture species. 
* Reconunendation: CIA T should continue to review carefully the large number of grass and legurne species in 
its Tropical Forage collection with a view to concentrating on those species most relevant to its research needs or 
in danger of genetic erosion. For sorne accessions, re-collection rnay be more efficient than generation. 
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Table 81-4. Status of the tro~ical forages germetasm held in tru·st at CIAT (Jul~, 1995). 
Genus* Accessions Accessions Accessions Backlog Accessions in 
registe red conserved multiplied accessions base collection 
(no.) (no.) (no.) (no.) (no.) 
Legumes 
Aeschynomene3 1,036 998 657 341 293 
Arachis1 173 59 50 9 29 
Calopogonium3 581 536 410 126 121 
Centrosema1 2,596 2,451 2.231 220 1,050 
Desmodium2 3,245 2,904 1,917 987 737 
Galactia3 668 570 557 13 378 
Leucaena2 216 199 177 22 150 
Macroptilium3 659 615 608 7 466 
Pueraria2 288 258 234 24 11 6 
Rhynchosia4 510 445 228 217 33 
Stylosanrhes1 4,034 3,607 2,871 736 1.10 1 
Vigna3 838 741 654 87 337 
Zornia4 1,091 1,028 896 132 77 
Other 4,894 4,203 2 ,853 1.279 1,463 
Totallegumes 20,829 18,614 14,343 4,200 6,351 
Grasses 
Andropogon2 149 9 1 89 2 
Brachiaria1 1' 121 654 563 9 1 124 
Hyparrhenia3 117 53 40 13 4 
Panicum2 848 598 512 86 35 
Paspalum2 154 105 71 34 24 
Other 691 494 242 323 1 
Total grasses . 3,080 1,995 1,517 549 188 
Other families 3 2 2 
Grand total 23,912 20,611 15,860 4,751 6,539 
Percent of total (%) 100% 76.9% 23.0% 31.7% 
* Relative importance: 1 very important; 2 important; 3 intermediare; 4 not important. 
Numbers of accessions for crops stored in active aro base collections in tre CIA T genebank and tre number of 
accessions stored in off-site collections are sununarized in Table B 1-5. 
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Table Bl-5. Number of accessions in active, base, and off-si te collections 
Crop 
Active 
Bean 28,271 
Forage 
Legume 18,614 
Grasses 1,995 
Cassava 
Tissue 5.085 
Seed (190) 
Field (4,306) 
Total 53.965 
( ) Duplications not included in totals. 
d. Bacterial and Fungal Collections 
Collection 
Base 
6,500 
6,35 1 
188 
13,039 
Off-si te 
21,428 
o 
o 
2,784 
(150) 
(2,613) 
24,262 
In addition to its plant genetic resources, CIAT has a collection of about 4,000 strains of Bradyrhizobium. There 
are about 100 requests per annum for forage Jegume inoculants and ampoules are provided by CIAT. There is 
also a collection at CIA T of Rhizobium and Mycorrhizae from a range of Tropical soils. 
* Recommendation: CIA T should review the position of its bacteria! and fungal collections with a view to 
declaring these collections to be held in trust in the public domain 
C. GENEBANK MANAGEMENT, OPERATIONS 
AND RESOURCES 
l. Organizational set up within CIA T 
With the organization of CIAT activities into projects in early 1994, a new organizational structure was 
implemented. As shown in Fig. A-1 , the CIAT matrix structure comprises the Commodity with tbe Natural 
Resource Management Programs along one of the axes and the Scientific Resource Groups along the other. The 
GRU is associated to the Genetic Diversity Scientific Resource Group (GD-SRG) which directly responds to the 
Office of the Deputy ~ector General Research. 
2. Administration and management 
Currently, the Leader of the GD-SRG has been assigned as interim Head of the GRU (Fig. C-1). The Unit's 
Senior Scientist (formerly with IPGRI) has a coordinating function in the GRU. The three germplasm Curators 
are directly responsible for the day-to-day work within their respective collections. With the pending decision 
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before the end of 1995. by CIAT managernent and BOT. about the merging with the BRU, the status and 
lerukrship of the unit will be formally defined 
a. Human resources 
Number of personnel currently assigned to the GRU is 42; their distribution per crop and services is shown in 
Table C-1. 
Table C-1. CIAT GRU Staff (Jtme 1995) 
GRUStaff Service Beans Cassava Forages Total 
Professional 
Ph.D. 2 
MSc. 3 
B.Sc. 1 1 1 4 
Technical 3 6 3 5 17 
Labor 1 6 2 6 15 
Secretaria! 1 1 
Total 8 14 7 13 42 
Since activities in geretic resources at CIA T are distributed among the GRU and ~ various programs and units 
of the Center, the overall additional contribution to geretic resources at CIAT would be equivalent to 6.25 
scientist-years at senior staff level plus one at Post Doc leve! (Table C-2). 
Table C-2. Principal Staff dedicated to Genetic Resources at CIAT (1995) 
S Y in CIAT Programs and Units 
Staff GRU BRU VRU BP CP TFP NRMPs TOTAL 
SS 1.00 1.50 0.50 0.75 0.75 0.75 l. O 6.25 
AS 4.00 0.50 4.50 
PDF 1.00 1.00 
5.00 2.50 l. O 0.75 0.75 0.75 1.00 11.75 
SS: Senior Scientists; AS: Associate Scientists; PDF:Post Doct Fellow 
b. Financial resources 
The current (1995) core direct operating budget ofthe GRU is U.S.$ 791,000 (Table C-3). This budget includes 
the personnel of Table C-1, including one senior scientist who occupies ~ budgeted position of the Unit's Head. 
The total cost of the GRU including indirect costs (e.g. electricity, security, station operations, administration. 
etc.) is calculated at U.S.$1,028,000. The total costs of ~ GRU operating budget represents about 3.4% of 
CIAT's core operating budget The additional core budget assigrm to geretic resources activities across CIAT 
programs arv:i units (Table C-2) covers 6.75 principal staff-years, representing approximately U.S.$1,350,000 in 
1995. Taking the latter arnount into account, ~ overall total share of CIA T geretic resources activities would be 
around U.S.$2,378,000 or about 7.9% ofCIAT 1995 core budget. 
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Table C-3. GRU operational resources (U.S.$) per mNor activities for 1993-1995 
Activity 1993 1994 1995 
Phaseolus collection 185.000 220,000 
Manihot collection 60,000 175,000 
Tropical Forages collection 186,000 173,000 
Coordination and services 347,000 95.000 
Total 778,000 663,000 
Does not include the cost of maintaining the Cassava tield gene bank ($ 150,000) 
'em Includes one Senior Scienúst, Secretaria! help. Seed Health and Electrophoresis Lab. 
240,000 
195,000 
193,000 
l62.<m 
791,000 
CIAT is considering transferring responsibility for the Cassava field gerrl>ank. and associated funding ($ 150,000) 
tothe GRU. 
c. Physical Plant 
The GRU is housed in a separate set of buildings that were rem<X1eled at the time of establishment of the GRU. 
Faciliúes sizes and capacities are summarized in Table D-1. The medium term and long-term seed stores are 
insulated (4") envirorurental chambers with duplicare sets of cooling equipment instaUed in 1990. Mobile shelves 
maximize storage capacity. Current seed accessions in the acúve and base collecúons (Table B 1-5) occupy much 
of the 90,000 esúmated capacity of the medium-term vault. With tbe slighter smaller sample sizes for the base 
collecúon, the long-tenn vault has room for expansion, although tlx7e is a large backlog of accessions not yet in 
long-term storage. 
• Reconunendation: For accessions with limited longevity, samples for both base and acúve collecúons should 
be stored in the long-term seed store. 
d Plant Ouarantire and Seed Hea!th Facilities 
l . Seed health testin2 facilities 
CIA Ts Seed Health Laboratory for seed health testing includes nire secúons. They are desigred to test seeds for 
fungi, bacteria. viruses, and occasionally nematodes. Seed health testing acúviúes include: 1) reception, 
registration, sampling and storage of samples; 2) preparation of working samples for testing, and 3) analysis. 
2. Post cwarantine facilities 
Facilities for post-quarantire include one greenhouse and three screenhouses specially equipped for grow-out 
tests. These facilities are used to exa.rnire plants from particularly valuable seed material to eliminate pathogens. 
Addiúonally tlx7e is an incinerator located near these faciliúes to destroy material infested with micro organisms 
of quarantire importance. Because of lirnited size of the greenhouse, only 4 forage plants per accession can be 
grown. 
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* Recorrunendation: CIA T should negotiate with ICA to permit first increase of forages in mesh-houses to 
increase effective population size and reduce genetic drift. 
3. Seed health testing of outgoing material 
Seed health testing of out-going germplasm (bean. tropical pasrures and partially cassava), is designed to detect 
pathogens of quarantine significance. The Sffi.. applies the methodologies recomrnended by CIATs pathologists 
and virologists to comply with the specific quarantine regulations of the recipient country. 
The ICA plant quarantine Officer, stationed at CIAT, carries out field and green house inspections and issues 
"ICA's Phytosanitary Certificate" which accompanies all out-going germplasm from Colombia. The sm.. also 
collaborates to improve the phytosanitary standards of the genebank. material. In the last five years the Sffi.. 
analyzed 11.466 samples from different sections of CIA T; but only 1,973 (17%) and 617 (39%) were for GRU 
samples. In 1993 and 1994, 876 (3 1%) were for GRU. 
In the case of cassava. plant quarantine activities are supervised by the ICA Officer and coordi.nated by the GRU 
and the VRU. For germplasm expon in vitro, indexation of material is conducted by the VRU, while the seed 
health 1aboratory performs indexation of seeds. 
* Reconunendation: CIAT should assess the need to increase staff for Sffi.. (consider charging other wúts f<X 
service provided by S ID..). CIA T should consider establishing the same seed health routine procedures, as done 
for seeds to be sent abroad, for materials distributed within Colombia. 
D. DESCRIPTION OF AV AILABLE FACILITIES, TYPES AND 
METHODS OF CONSERVA TION 
l. Plulseolus gennpl~m 
a. Facilities 
A new seed st<Xage facility, built with a donation from the Italian Goverrunent, began operations in early 1990. 
The facility inc1udes a long-tenn st<Xage room, a rredium tenn st<Xage room, anda seed drying room. Currently 
the rredium-tenn storage room is occupied at about 65% of its maximum capacity with GRU germplasm. 
including a disease free core subset. Initial seed drying is at 30 · C. 
* Reconunendation: Dehumidifiers need to be upgraded in the rredium-tenn st<Xage wút to maintain 25 to 28% 
r.lt Dehumidified seed drying capacity should be expaOOed to rep1ace the high temperarure chier. 
The GRU facilities are shown in Table D-1 
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Table D-1. GRU facilities for Phaseolus beans and tropical forages in the GRU 
Purpose Type Features Volwne 
or area 
Seed srorage Med.ium-term• 5 ro 8 °C, 35% r.h. 360 m3 
(5-20 years) 10% seed moisture 
Seed srorage Long-rermb -15 to -20 °C, 260 m3 
(30 to 50 years) 6%- 8% seed moisture 
Seeddrying Heated air 30°C, Low r.h 34m3 
Seed drying Oong-term) 20°C 68 m3 
Thresh & clean Processing 35 % r.h. 260 m3 
Seed laboratory Seed preparation 101m2 
In vitro 
Laboratory Air cond.itioned 44m2 
Growth room 5 tubes/clone e 11 m2 
Slow growth 23-24°C 5 tubes/clone d 32 m2 
Cryopreservation 
Laboratory Preparation Growth chambers 
Cryo-storage Long-term Cryo-tanks 
Seed Health Laboratory 9 sections 125m2 
Greenhouse 5 plants/clone 45m2 
Electrophoresis Laboratory 44m2 
Herbarium 
Lab.and office Sample prep. Air cond.itioned 8.8 m2 
Sample storage Cabinets 20.6 m2 
High land tields Regeneration 2 ha 
Eguipment storage Covered 24m2 
a. Plastic jars; b. Aluminum foil bags; c. 18 mm tube size; d. 25 mm rube size 
b. Areas for Seed increase and multiplication 
Capacity 
(accessions) 
90,000 
100.000 
715 
1,485 
3,600/yr 
3,600/yr 
6,720 
8.000 
356 
1 ,000/yr 
15 ,000 
1,500/yr 
At present, seed increase, multiplication, and cleaning of the Phaseolus germplasm is carried out in three 
locations of d.ifferent altitudes: (i) Increase and cleaning in Palnúra (1,<XXl ma.s.l.) U1'ldei closed greenhouse 
followed by three mesh-houses; this location is intended mostly for P. vulgaris and P. /unatus; (ü) Multiplication 
phase is carried out mostly in an isolated highland location (Tenerife, at 2,000 ma.s.l.), suitable for adaptation of 
a large percentage of conunon bean germplasm; (ili) Popayan (1,800 ma.s.l.), used mostly for multiplication of 
the complex P. coccineus-P. polyanthus, sorne gerrnplasm of P. lunatus, and wild forms ofthe cultivated species. 
Mesh-houses are used for controlling outcrossing. 
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c. Duplicate conservation for safet;y 
Two agreements ha ve been signed for holding a duplicate of the Phaseolus collection as black box. One, with 
EMBRAPA, CENARGEN in Brazil, and the other with CATIE, Costa Rica. To the present, about 13% of the 
increased common bean Lüllection is already duplicated in CENARGEN, and nearly 90% of the total increased 
collection is duplicated in CA TIE (55% of total collection) (Table 0-2). 
2. Manilwt gennplasm 
a. In vitro genebank 
A tissue culrure facility exists for in vitro conservation of cassava germplasm under slow growth conditions. 
This facility was built following a collaborative CIAT-ffiPGR project on a "pilot" in vitro gene bank (1987-89). 
Table 0-1 presents information on the cassava in vitro gene bank and Table 0-3 on the associated field gene 
bank. llle in vitro gene bank has reached about its max.imum capacity for conservation. A rough estimate of the 
available diversity, the representation of priority areas and traits for speci.fic ecozones can help to illustrate the 
need of additional space for Manihot germplasm Steps are being taken for increasing the in vitro storage 
capacity. Cassava clones in the in vitro gene bank are conserved under controlled temperarure of 23-24°C, with 
altemating dark and light for 12 hours of 1,000 lux. Nodal cuttings of the clones are planted in a slightly modi.fied 
MS culrure media and dependíng on the genotype, subcultured every 8 to 17 months. 
Cryopreservation, an alternative for long term, low cost conservation is under study in the BRU. lt is expected to 
have soon an improved protocol applicable to all genotypes. lt is, however, necessary to assign a fully equipped 
area for the gene bank of cassava clones in liquid nitrogert 
b. Field gene bank 
The field collection has historically been rnanaged by the Cassava Prograrn, but will probably be transferred to 
the GRU in 1996. The field area assigned to the cassava collection is about 6 ha, with an additional6 ha required 
for overlapping of field plots during 4 months. Six plants per genotype are mainta.ined in plots organized by the 
vigor of the respective material, and the plots are renovated every 12 months. As the bank is located in CIA T 
headquarters, under conditions where about 35% of the accessions are not adapted, the cost of rnanagement (pest 
control) is high and longer rotations are needed to avoid disease problems. lntroduction from the in vitro 
collection, and the identification of duplicates, as well as characterization are additional activities related to field 
maintenance. 
An additional 0.3 ha is dedicated to the 29 wild Manihot species which present more serious problems of 
adaptatiort A large invesunent is made in greenhouse labor associated with the vegetative propagation of 
Manihot species. 
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Table D-2. Safet~ Duelication of IARCs Phaseolus Beans and Manihot 
Total No. of No. Acce. Type of lnstitute holding Agreement 
CENTRE Duplicated Material lncreased Duplicated % Duplicallon duplicated material wlth 
Accessions institute 
CIAT Phaseolus Beans 
Phaseolus vulgaris 24,563 21,448 87.3 Black-box CA TIE, Costa Rica Y es 
3,124 12.7 Black-box CENARGEN, Bra.zil Y es 
7,859 32.0 Active; base USDA,Pullman,WA, No 
USA,NSSL 
Phaseolus lunatus 1,548 744 48.0 Active; base USDA,Pullman, W A, No 
USA,NSSL 
Phaseolus coccineus 597 172 28.8 Active; base USDA,Pullman, W A, No 
USA; NSSL 
Phasevlus pv lyanthus 292 96 32.9 Active; base USDA,Pullman, W A, No 
USA;NSSL 
Phaseolus acutifo/ius 271 118 43.5 Active; base USDA,Pullman, W A, No 
USA;NSSL 
Phaseolus Total 28,271 21,478 
' M. esculenta 5,632 4,567 89 .8 Active NARS each country No formal 
M.spp 353 CENARGEN No 
Cassava Total 5,985 
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Table D-3. Field gene bank facilities-areas for the cassava collection- CIAT (June 1995). 
Purpose 
Main gene bank 
(include core) 
Auxiliary plots for 
morphological characterization 
Sanitation plots 
Additional plots/ 
Other locations 
Wild spp bank 
Greenhouse (borrowed) 
Growth room (borrowed) 
Are a 
(ha) 
4.5 
0.5 
0.3 
0.5 
0.3 
Capacity 
(No. clones) 
4.695 
500 
200 
350 
268 
350 
200 
Observation 
Six plants per clone. Plots are 
renovated every 12 months. 
Plots overlap ( old bank. vs. new 
bank.) during 4 months. 
Plots are renovated every 24 
months. Plots overlap ( old bank vs. 
new bank) during 6 months 
Required for enhancing vegetative 
propagation of Manihot spp. 
Controlled conditions for seedling 
production Manihot spp. 
* Reconunendation: ClA T should establish additional field genebanks, under suitable agro-ecological 
conditions. for cassava and other manihot species which are not adapted to headquarters conditions. 
c. Seed conservation 
To Nov 1994, seed of 12 wild Manihot species from collecting missions by CENARGENIEMBRAP A. targeting 
the primary gene pool of wild Manihot, has been shared with ClA T. Seed is conserved under low relative 
humidity conditions, before seed health testing/cleaning are performed and placed in the field There is need for 
developing appropriate methods for conservation of wild Manihot species. 
d Duplicate conservation for safet;y 
There is nota formal duplication of the cassava collection in another institute. Using the available information it 
is estimated that 89% of "non formal" duplication of cassava germplasm in different NARS and one CGIAR 
center (liT A). There is no formal information for duplication of wild Manihot spp, but CENAR GEN holds a 
large representation (Table D-2). 
* Reconunendation: ClA T should intensify its efforts to promptly arrange for formal safety backup duplication 
of the cassava coUection off-site and to request relevant information from national and intemational institutes 
holding 'non-formal' duplications. Formal agreement should be signed by both parties. 
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3. Tropical Forages Gennplasm 
a. Facilities. types and methods of conservation 
l11e tropical forages collection utilizes the same facilities for storage as the Pha.seolus coUection (see Table D- \ ). 
Field space for initial increase and multiplication, and facilities for field conservation of sorne species are located 
near Palrrúra (11 ,752 m2), Quilichao (18.994 m1) and post quarantine green house space (100m2) are available 
near Palmira. 
b. Duplicate Conservation for Safety 
The establishment of a duplicate security backup base collection in another institution is regarded as high 
priority. This issue is being discussed with ILCA, the Svalbard International Seedbank (SIS) in Norway, 
and the national seed storage laboratory (NSSL), USDA in USA. Nevertheless. a 1arge proportion of the 
tropical forage collection is held as "com.mon accessions" (in active duplication) in ILCA. CENARGEN -
Brazil, Commonwealth Scientific and Industrial Research Organization (CSIRO) -Australia. and the 
University of Florida, USA. About 41 % of Jegumes and 57% of grasses are jointly Usted with these 
institutions, which may serve as a back up to the CIAT collection. Also, 50% the accessions from the "key 
species" is shared with these institutions (Table D-4). 
* Recommendation: CIAT should seek to develop formal agreements for security backup off-site seed 
storage of tropical forages. 
E.GENEBANKSTANDARDS 
1. Phaseolus beans gennplasm 
a. Procedures and methods for gennplasm conservation 
l . Types of containers used for conservation 
Two types of containers are used for storing the bean seeds. (a) Plastic jars made of high density plastic 
for medium term storage (5 to 10 years) ; (b) Aluminum foil bags made with a fine inner plastic covering 
for long-term storage. The capacity of plastic jars is 700 to 800 grams of bean seeds. Capacity in number 
of seeds varies according to seed size: for cultivated species it ranges between 1,200 to 4,000; for seeds of 
wild species, it varies from 1.200 for large seeds to 15,000 for small seeded wild species. Aluminum foil 
bags ha ve a capacity which ranges from about 500 seeds for large seeded materials, up to 2,500 seeds for 
small seeded materials. The physical properties of the bags are satisfactory. 
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Table D-4. Troeical furaGe germelasm conserved at CIAT and sbared with other im~rtant institutions • !number of acccssions)1 1995. 
(;enus CIAT IIXA CENAR<; EN CSIRO Univ. ~1. 1' 1 
Le¡:umes 
Aeschynomene 998 70 (7.0). 221! (22.1!) 140 ( 14.0) 44 (24.-1) 1!1! (!!.!!) 
Ca/opogooium 536 23 (4 .3) 260 (41!.5) 54 ( 10 . 1) S ( 1) 
C~tllrosema 2451 215 (8.1!) 12 11! (49.7) 633 (25 .1!) 146 (6 .0) 16 (1 ) 
Desmodium 2904 1!2 (2.8) 375 (12.9) 378 (13) 282 (9 .7) JS ( 1.2) 
Ga/actia 570 1 56 (9.1!) 31! (6.7) 10 (1.8) 3 ( 1) 
Macroptilium 6 15 12 (2) 57 (9.3) 98 ( 1 5.9) 155 (25.2) 12 (2) 
Puuaria 258 1 (5 .6) 7 (2.7) 41! ( 18.6) 1 (-) 
Rhyt~clwsia 445 25 ( 16 .2) 42 (9.4) 43 (9.6) 7 (1 .5) 1 
Sty/osanthes 3607 584 (2) 16 17 (44.1!) 870 (24. 1) 63 (1.7) 6 
VigM 741 15 ( 19 .2) 40 (5.4) 125 ( 16 .9) 29 (3.9) 5 
lomia 1028 197 (7.3) 411 (40.0) 45 (4.4) 33 (3 .2) 10 (1) 
Other 4461 326 427 (9.6) 5117 ( 13.2) 11 0 (2 .5) 20 
Toul legumcs 18614 155 1 4738 3059 1085 196 
Grasses 
Andropogofl 9 1 4 (4.4) 7 (7.7) 35 (38.5) o 
Brachiaria 654 375 (57.3) 412 (6.3) 34 (5.2) 26 (4) 
'- Hyparrhenia 53 15 (211.3) 12 (22.6) 12 (22.6) o 
Panicum 598 39 227 (6.5) 340 (56.9) 30 (S) 
' 
o 
Other 599 (37.9) 33 (5.5) 76 ( 12.7) o 
T uca.1 grasscs 1995 660 1104 187 o 26 
Other ramilics 2 
Cirand cota.l 20611 1443 5542 3246 lO!! S 222 
ILCA = lntemational Livestock Centre ror Africa, Ethiopia 
CENARGEN = Centro Nacional de Recursos Genéticos, ür.tzil 
C!iiRO = Conunonwealth !icientiric and Industrial Research Organi.ulion, Australia 
Univ. H.= Univcrsicy or Hurida-AREC Fort Piérce, USA 
PI = Planc lottoduction Number 
• lo parc:othesis is preseoced ch.: ¡xru:ocage represcoced in each insticutioo 
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2. Seed viability monitoring 
There is no routine cheL.King of the initial viability. However. viability monitoring is done by batches based 
on seed age to plan multiplication and regeneration; this monitoring is carried out after five to six. years of 
storage. A viability monitoring test using 6,000 accessions of P. vulgaris was carried out four years ago. 
Using rolled paper towels in incubators, it was found that 90% of the accessions had gerrnination above 
60% and. that 75% of the accessions had gerrnination greater than 80%. A project is underway to establish 
emergence monitoring in sand, because of its high correlation with emergence under tield conditions. A 
batch of 600 accessions of P. lunatus, having more than six years of storage, is planned to be checked this 
year. 
* Recommendation: CIAT should expand viability testing to obtain an initial viability test for all seed 
accessions and to perrnit monitoring as needed. 
3. Quantity of material conserved. 
Because seed capacity of the plastic jars varies with seed size, a modification of the seed inventory control 
is underway by which the total number of seeds per jar are estimated. This change will be fully 
implemented by mid 1996. Table E-1 and E-2 show data on seed inventory of P. vulgaris and other 
cultivated Phaseolus species, respective! y. 
TableE-l. Seed inventory for P. vulgaris 
Jar volume fraction Number of accessions 
5/5 1,039 
4/5 3,704 
3/5 4 ,145 
215 5,698 
l/5 7,883 
<115 2,454 
Total 24,923 
Table E-2. Seed inventory for the other cultivated Phaseolus species 
No. Seeds P. lunatus P. coccineus P. polyanthus 
No.acc. % No.acc. % No.acc. % 
>1,000 615 33.4 161 27.5 103 35.2 
600-1,000 182 9.7 61 10.4 31 10.6 
200-600 434 23.5 135 23.0 80 27.3 
<200 613 33.2 229 39.1 79 26.9 
Total 1,844 100.0 586 100.0 293 100.0 
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% 
4.2 
14.9 
16.6 
22.9 
31.6 
9.8 
100.0 
P. acutifolius 
No.acc. % 
255 83.1 
35 11.4 
16 5.2 
1 0.3 
307 100.0 
The current inventaries of the cultivated species suggest that. in order to meet the IPGRIIF AO standards 
for seed quantity. the following percentages of the present collections need to be regenerated (í.e.) in the 
short-medium term: 64% of P. vulgaris, 66% of P. lunatus. 73% of P. coccineus, 65% of P. polyanthus 
and. 17% of P. acutifolius. These tigures are given for the material already increased. Only 6.500 of the 
28,271 accessions have been placed under Iong-term storage; 77% of those are P. vulgaris, and the 
remaínder are other cultivated species. Sorne 6,400 accessions are in the backlog waíting for quarantine 
processing; 63% are P. vulgaris. 
* Recommendation: Place seed of al! bean and tropical forage accessions in local and off-site long-term 
storage as soon as possible irrespective of seed numbers. 
4. Health of material 
Bean germplasm is multiplied in isolated fields (in Vijes, Tenerife and Popayán) and in Palmlra under 
greenhouse conditions. with supervision from ICA Quarantine Officers. During multiplication, plants 
showing any symptorns of fungi, bacteria, or viruses are destroyed. The Sffi.. occasionally analyzes the 
bean seed from Palmlra, Popayán. Vijes and Tenerife to establish its health status before storage. The SHL 
has been working on practica! procedures, under green house conditions for clean bean germplasm 
production, especially with material from the core collection. ELISA checks are used to detect the presence 
ofBCMV. 
5. Monitoring and maíntenance of conserved material- regeneration. 
Routine monitoring of viability of stored materials will be implemented. The maintenance of the coUection 
is checked with respect to the amount of seed stock in the jar, as well as the age of the seed. When the seed 
stock is below 115 of the jar's capacity, multiplication is planned. lf the accession has more than six years 
in storage, but, if the seed stock is hlgher than 115, the material is scheduled for a germination test, prior to 
a decision about regeneration. 
* Recommendatíon: Because most accessions have sub-standard numbers of seeds, regeneration of these 
accessions and those with sub-standard viabilíty should be done promptly. 
6. Maintenance of adequate documentation system 
Major emphasis has been placed on documentation of the bean germplasm from the primary centers of 
domestication and/or diversification, í.e. Mesoamerica and Andean South America. In addition, catalogs 
with relevant data tor P. lunatus, P. vulgaris, wild fonns of P. vulgaris and the complex P. coccineus-P. 
polyanthus were published and distributed to national programs and bean researchers. Basic 
morphologjcal characterization. seed descriptors, growth habit, and flowering features are regjstered as 
well as evaluation for key traits and limlted biotic and abiotic factors for crop production in a worldwide 
context. Lists of "mini~um" descriptors were developed. taking as a basís the descriptors published by 
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lPGRI. Al! the documentaúon has been implemented in database under ORACLE software. CIA T s 
insútuúonal network system, wtúch in the case of beans includes also the databases of al! the secúons of the 
Bean Conuncxlity Prograrn, runs under a central server (Sun Spark 2000) with terrninals in al! the sections 
of the GRU and the Bean Prograrn. 
2. Manihot germplasm 
a. Procedures and methods for gennplasm conservation 
Procedures for in vitro conservation of cassava via limiting growth involve: entry of stem cuttings. 
establishment of cultures; entry of cultures into conservation and maintenance routine; monitoring culture 
viability and stability. Gennplasm enters into the bank either, as stalks from the field gene bank or in vitro 
(international exchange) and hence two types of protocols have been established. Five test tubes per clone 
enter conservation. Monitoring viability and stability under slow growth include: contanúnation, leaf 
senescence (ratio between green and dead leaves), number of viable tips for future micropropagation. 
number of viable nodes related to the stem's length, presence or absence of roots, occurrence of callus, 
phenolization of roots and culture med.ium. 
* Recommendation: lnitiate a pilot cryopreservation project for Manihot as soon as possible. based on 
CIA T research and an research on other crops at other institutions. 
b. Maintenance of adequate documentation system 
The cassava data is implemented in ORACLE through the UNIX operational system. Passport data 
includes collecting institution, narnes and codes for the accession as weU as infonnation related to the place 
of collection. The only 2 countries with >90% basic infonnation (origin, date of collection) are Colombia 
and Guatemala, followed by Ecuador, Peru, Malaysia, Puerto Rico, Indonesia, United States and Fiji with 
fairly comprehensive origin infonnation. Gennplasm from the remaining 14 countries is poorly 
documented, making ttús a tapie where action should be taken for data exchange with NARS through the 
Manihot Geneúc Resources Network. Morphological characterization consists of the application of 21 
mínimum morphological descriptors recorded in the field by the Cassava Prograrn. Morphological 
characterization is 90% complete for most of the 21 characters for the gennplasm of 15 out of the 23 
countries. Work at ttús level is also demanded to complete characterization in at least one major ecosystem. 
Biochernical characterization is based on the deterrnination of a - B esterase patterns, wtúch reveals 22 
d.istinct alleles (bands) in cassava. To the present, 4,300 accessions have been fingerprinted with a - B 
esterase isozymes. DNA fingerprinting is carried out on groups having similar morphological isozyme 
paneros. 
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3. Tropical Forage Germplasm 
a. Procedures and methods for gennplasm conservation 
The storage facilities described for the Phaseolus collection are shared by the tropical forages collection 
l. Types of containers used for conservation 
For medium-terrn storage, plastic jars, of one liter capacíty, with double lid. For long-tenn storage. 
aluminum foil bags. 
2. Initial viability and guality of materials 
Initial germination and moisture tests are carried out on a representative number of accessions per species. 
Tests are carried out by species, not by accession. Physical quality is high since samples are cleaned 
manually using screens and blowers. Genetic quality. Contarninations are avoided by locating the 
accessions randomly in the greenhouse and field, so that no species blocks are fonned. To prevent 
contarnination when breeding systems are unknown, every species is treated as outcrossing. 
3. Ouantity of material conserved 
The goal for seed produced per accession is 10,000 seeds; for the base collection (3,000); monitoring 
(l,OOO); duplication (3,000); and active coHection (3,000). Sorne accessions are stored with Jess seed. 
because of low requests for distribution or because they are poor seed producers. 
4. Health of materials 
The initial seed increase is carried out in mesh-houses or in the field with control of diseases and pests. 
However, there is nota routine procedure to monitor the health status ofthe materials before storage. 
5. Monitoring and maintenance of conserved material 
There is limited infonnation available on the physiological quality of most of the accessions. Germination 
of 178 Jegume accessions, representing 10% of seed samples stored ftom 1985 to 1987, was assessed; 
under medium-terrn storage conditions, germination ranged 71 to 89%; and 82 to 97% under long-terrn 
storage conditions. This infonnation indicates that legume seed with initial high quality can be stored over 
a long period with no significant loss of viability. 
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6. Regeneration 
Regeneration has seldornly been carried out with selected legume species when seed quantity in the active 
collection was substandard. Re-collection may be required when regeneration is not possible. 
7. Maintenance of adeguate documentation system 
Documentation of the tropical forages collection is carried out with Sunpark station 2000 with total disk 
space of 126 Gigabytes and total memory of 128 Megabites, using a database implemented on a data 
management software system ORACLE. Recently. an inventory of species held in the collection has been 
published, as well as catalogs of collections from Colombia; Mexico, Central America, and the Caribbean; 
Venezuela; South East Asia; and a world catalog for Centrosema: The basic passport data are available 
and have been revised for about 85% of the accessions. Besides the basic passport data, information on 
number of seeds collected and number of plants sampled (40% of accessions) is also included. Many 
important tropical genera lack a modem taXonornical treatment (e.g., the monograph of Arachis was 
published onl y in 1994). Proper identitication thus requires the collaboration of a large number of 
specialists worldwide. This effort has led to a steady decrease in un- or ill-identified accessions in the 
collection. Nevertheless, 2,624 accessions ( 12.7%) are still not identified at the species \evel, panicular\ y 
in the genera Crotalaria, Desmodium, lndígofera, Phyllodíum, Tephrosia, and Zomia. The reference 
herbarium now keeps 16,091 specimens of about 70% of genera and species. Morphological 
characterization has been carried out on 18% of the conserved accessions, and 7% have been 
biochernically characterized by isozymes and native seed proteins. The Tropical Forages (formerly 
Pastures) Program characterized acid soil adaptation of about 7,500 accessions (36% ). 
4. Security of facilities and datab~ 
lnternal emergency power plants. Foc a long time CIA T had an internal power plant which supplied about 40% 
of ili! Center energy requirements; it was used when ili! public energy was off due to a variety of reasons. 
Because of its limited capacity, only key areas, including GRU as first priocity, had priocity foc connection to this 
plant. Because of a critical drought (1991-92) and of increased demaoo foc e~rrgy, costs have increased 
substantially. Hence, CIA T invested in a new system, which includes two power plants with a total capacity of 
2.500 Kw. 'I"rese two plants wock during ili! peak hours (9:00 to 12:00, and 18:00 to 21 :00). Also, when ili! 
regional e~rrgy system fails, these plants connect immedi.ately to all sections of CIAT including the GRU (seed 
bank, in vitro bank, electrophoresis lab, herbarium, seed health testing lab., offices). ln addition, the old system is 
still operational as back up to ili! new system 
Duplicated cooling and drying systems-equipment. Each one of the three rnain roorns of the seed bank foc beans 
and tropical focages has a duplicate set of cooling, dehumidifying and drying equipment. wocking indepeiXkntly, 
so that if one fai.ls. it is immedi.ately replaced by the otl1er one. 
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Seed bank doors alarms. The seed bank has four metallic doors: main entrance, long-terrn storage, medium-term 
storage, and drying room Each of these doors has an individual alarm, which starts ringing when the 
corresponding door has ' • ·n forced open or left open fcx- more than one minute. lbis system insures that all the 
doors must remain locked all the time. 
Seed bank internal alarms. Although all doors can be opened from inside, each one of the four rooms of the seed 
bank has a big and visible push-button on the inside; this can be used if any person gets locked in any of ttn;e 
rooms. When the bu non is pushed, it triggers a noisy alarm outside in the seed preparation room 
Monitorin¡: seed bank conditions and the respective eqy,jpment. A panel continuously rnonitors temperature and 
relative hurnidity of each room in the seed bank. as well as operation of the equipment. lbis panel is strategically 
located for a daily rnonitoring routine. There is also a routine checking CO<Xdinated with security CIA T guard 
personnel, in case that something goes wrong during this period 
Building fire protection. A.l.l. sections of the GRU have at least one fire extinguisher. Carbon diox.ide gas 
extinguishers have been placed in sorne laboratories where chernical powdered extinguishers are not suitable cx-
recommended. 
Additional fire alarm protection. There is a plan under study to insta.l.l. fire, srnoke and gas detectors in the risky 
areas of the Genetic Resources Unit, such as all the sections of the in vitro bank (laboratory and stcx-age rooms). 
where there are both a temperature component and numaous electrical connections, as well as in the cornputers 
wcx-king sections for protecting the databases. lbese detectors wi.l.l. send either a signal to a telephone station, 
ancVor, ringan alarm in the central CIAT security office. The possibility of installing sprinklers of carbon diox.ide 
gas in those risky sections is also under consideration. 
Earth<nlakes. The new building, which houses the seed bank and the in vitro bank. was planned and designed 
with high standards against ea.rthquakes. The foundations and the shell of the building surpasses the Colornbian 
construction standards fcx- earthquakes. 
Back up for protection of the databases. Befare the new CIAT internal communication network system was 
established last year, a routine back up of the databases on tapes was carried out twice ayear on average. Under 
the new system. back ups of all the databases wi.l.l. be produced on a more frequent schedule and, if possible, on an 
autornatic basis, as soon as the databases are updated The original databases are on the central server of the 
network; this is located in the Inforrnation Management Netwcx-k System (IMNS) building away from the GRU. 
* Recommendation: Tape backups ofthe GRU database should be made weekly and securely stored in a 
different building. 
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F. DEVELOPMENT AND CHARACTERIZA TION OF CORE COLLECTIONS 
A core collection ( core subset) can represent most of the genetic diversity of the crop collection with a 
minimum number of accessions (5 to 30%). Characterization and evaluation costs are greatly reduced and 
efficiencies when screening for desired traits can be increased. 
l. Phaseolus Germplasm 
A core collection was formed from arnong the 24,000 accessions which were available from the global 
Phaseolus vulgaris collection held in CIA T. A baseline of 10% of the crop collection was set for 
representation by countries in the primary centers, but this was adjusted up or down according to specific 
situations such as duplication of accessions. Subsequently, a three-step process was followed. First, 
regions were prioritized. giving greater weight to traditional bean growing areas. Second, germplasm was 
classified as to agroecological origin. Four environmental pararneters were identified as critica!: length of 
growing season. photoperiod. soil type and moisture regime, with 3,2,3 , and 3 levels, respectively. AH 
possible combinations of these pararneters yielded 54 possible environments, of which 49 were actual! y 
represented in the crop collection. Another rninor class was created to represent cold environments of very 
long season. By use of map coordinates of the germplasm collection sites, accessions were matched to their 
respective environmental class. The third criterion utilized was based on morphophysiological data of grain 
color and size, and growth habit. Prirnitive types were weighted more heavily than modero commercial 
types. Having weighted the representation as such, a random selection was practiced within the 
agroecological classes. A total of about 1 ,000 accessions were identified from primary centers, and an 
additional 300 were chosen from secondary centers, plus 40 key landraces, 40 standard bred lines, 40 
genetic stocks, and 80 additional accessions for a total of 1.500. A core collection ( 111 accessions) has 
been designated for the wild species based on passport and agronomic information. Molecular markers 
(RAPD's, AFLP's) will be used to refine these core subsets. 
Using a GIS database, representing a range of agroecologies in the major centers of Phaseolus diversity, 
the two core collections are being classified according to edaphoclimatic characteristics of their original 
si tes, and thus pro vide a basis for identifying prornising are as not yet represented. Combination of the two 
approaches will enable correlation of genetic diversity at the molecular level with diversity at 
agroecologicallevel. The data obtained from the core collections will be also correlated with agronornic 
evaluation. This has begun with response to low P soils. 
2. Manihot Germplasm 
A core collection of 630 accessions has been defined at CIA T for improving the efficiency of germplasm 
evaluation. Together with elite clone accessions, the core collection represents the most complete! y 
characterized cassava germplasm and the material most frequently utilized in breeding programs. In the 
absence of direct measures of genetic variability arnong accessions in the global collection, parameters 
(weighted) expected to influence or reflect variability were used in selecting clones for the core collection: 
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(i) Geographic origin; (ü) Diversity of morphological characters : (iü) Diversity of a~ esterase banding 
pattems; (iv) A priori decision based on criteria of special interest; (v) Within each country, the detinition 
of the core gennplasm. prioritized landraces, accessions from primary centers of diversity and variation 
among cassava growing ecosystems. 
The core collection (about lO% of the crop collection) has been characterized for agronornic traits 
including root quality parameters (cyanogenesis, amylose-amyllopectin ratios, starch functional properties) 
and prevailing biotic and abiotic constraints at CIAT headquarters as well as in representative testing sices 
ofColombia (for sub-hurnid lowlands and acid soillowland savanna production ecosystems). In addition. 
subsets are evaluated for promising characteristics such as high photosynthetic rates, nutrient use 
efficiency, C4 metabolism, and pest and disease resistance. 
3. Tropical Forages Germplasm 
GRU has given priority to forages of 9 genera and 18 species in two farnilies , Leguminosae and 
Grarnineae, for characterization and development of core collections. The genera Stylosanthes. 
Centrosema and Desmodium have received the most attention in assembling large genetic resources, and in 
morphological characterization. Recently, the genus Arachis was identified as promising for pasture 
improvement and soil cover. For sorne species, such as S. scabra, a core collection was formed on the basis 
of geographic representation and prelirninary evaluation data and subjected to further agronomic 
evaluation. For the purpose of prelirninary evaluation in different environrnents, small, geographically 
representative collections of individual species have been assembled. Intensive research using isozyme 
fingerprinting and morphological descriptors will be used to designate core collections of im¡xmant key 
species, such as S. guianensis or Brachiaria brizantha. 
* Recommendation: CIAT should continue refining GRU core collections and designating cores in 
additional forage species as feasible. The Panel cornrnends the GRU for the early development and use of 
the core collection methodologies. The methodologies used for the initial core were excellent, and the 
refinements in progress (GIS and molecular markers) are cutting edge technologies. 
G. RESEARCH AND PUBLICATIONS ON GERMPLASM CONSERVATION 
l. Research 
Research in plant genetic resources at CIAT has been targeted at answering sorne basic questions such as: 
what is the genetic diversity for conservation in arder to ensure genetic progress in the commodities; which 
methods can make conservation of that genetic diversity safer and more efficient. 
Research activities have been carried out collaboratively by GRU, BRU and genetic diversity specialists in 
the commodity programmes at CIA T. The following topics ha ve been tackled using molecular markers and 
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other technologies to measure genetic diversity: species phylogenetic relationships and structure of crop 
gene pools using classical and molecular approaches; strocture of genetic diversity according to spatial 
gradients and ecological gradients using GIS; analysis of founder effect under domestication; mínimum 
genetic diversity to capture the variability existing in the commodity gennplasms (definition of core 
collections by integrating molecular markers and GIS infonnation); heritability of certain traits for 
molecular genetic mapping; protocols of seed drying for different gennplasm of Phaseolus and tropical 
forage species; cryopreservation of Manihot meristems; tissue culture for in vitro conservation of wild 
Manihot gennplasm. 
* Recommendation: lnitiate applied research to reduce costs for routine activities such as: drying in paper 
bags versus open drying boxes; counting smaller samples to estímate total seed number with computer 
connections to scales to enter seed number and seed weight per lOO seeds in the data base; mechanization in 
seed processing; estimation of seed longevity of various species at temperatures above freezing (accelerated 
aging, etc.) to identify species where the active collection should be stored at -18°C; use of bar codes; 
computer programs to enter germination results, compute means, and enter in data base; determine genetic 
purity with altemative pollen control systems for outcrossing species, especial! y forages. 
2. Publications 
The large number of publication (Table G-1) by CIAT staff working in Genetic Resources (GRU, BRU. 
GD-SRG) and the quality of the papers provides evidence of the excellent research work and the dedication 
of the scientists in publishing infonnation for use by others. The numerous GRU germplasm catalogs 
provide valuable infonnation to users. 
* Recommendation: CIAT should develop and distribute infonnation in a data base on genetic distances 
between accessions, which will improve the efficiency of the use of gennplasm in breeding programs. 
Table G-1. Publications by CIA T staff working in plant genetic resources (1990-1995) 
Publications GRtJ Total 
In refereed joumals 26 42 
In non-refereed journals 18 18 
In books 21 42 
In proceedings 23 27 
CIA T catalogs of germplasm 8 8 
Total 96 137 
* Directly related to GRU work 
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H. ACCESSIBILITY AND EXCHANGE OF GERMPLASM 
l. Phaseolus beans gennplasm 
a. Distribution of material. 
A total of 32,740 samples were distributed during the period 1992-1994. More than 26,700 (86%) were 
distributed to the CIAT commodity programs, while about 6,000 (14%) were distributed to NARS in 
developing and developed countries. The above samples comprise 16.523 different accessions, which 
embodies 62.2% of the designated Phaseolus germplasm. Very few materials were requested by NGO's 
and the private sector. It is worth mentioning that more than 370,000 samples have been distributed since 
the assembling of the collection began in the early 70's. (Table H-1). 
Table H-1. Distribution of Phaseolus germplasm. (1992-1994) 
NUMBER OF ACCESSIONS• 
(AND SAMPLES) 
1992 1993 1994 
Centre Staff in Host Country 6697 (12,741) •• 3957 (7,970) 2151 (6,007) 
Other IARC's 
NARS in Developing Countries 283 (365) 1317 (1 ,478) 612 (1,359) 
NARS in Developed Countries 585 (835) 73 (374) 806 (1,501) 
Private Sector in Developing Countries 7 (10) 
Private Sector in Developed Countries 16 (17) 
Others 19 (19) 
Total 7,584 (13.960) 5363 (9,839) 3,576 (8.887) 
* Number of different accessions sent to each sector 
** Numbers in parenthesis are the numbers of samples sent (may include repeated accessions) 
b. Germplasm utilization and impact 
Utilization 
CIATs Bean Program has been very active in evaluating and using the Phaseolus collection. More than 
270,000 bean accessions have been provided to the Bean Program throughout the ex.istence of the 
collection. Many new cultivars have been released by collaborating national programs. 
* Recommendation: CIAT should develop and distribute information in a data base on genetic distances 
between bean accessions, which will improve the efficiency of the use of germplasm in breeding programs. 
The CIMMYT IWIS software might be usefu.l. 
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During the pericxi 1979-.1994, a total of 203 cultivars have been released in 37 countries in most continents. 
through the international nurseries established by the Bean Program From the above, 201 (99%) were released 
in developing countries. Of those cultivars, 55 were selected directly from the germplasm coilection without 
breeding. The other 148 were the result of the breeding strategies, using a wide range of progenitors selected from 
the germplasm collection. 
2. Manihot Gennplasm 
a. Distribution of material 
1540 in vitro materials have been distributed to research partners in the perioo 1992-1994. As shown in Table 
H-2 highest demaJ'Xi has been from developing country crop improvement programs, followed by advanced 
laboratooes or developed country programs. During 1979-1994 the in vitro Manihot germplasm collection has 
distributed a total of 1531 different accessions, which embodies 27.4% of the designated cassava germplasm In 
addition. the CIA T Cassava Program has been a rnajor user of the collection. 
Tab1e H-2. Dlstribution of Manihot Germp1asm (in vitro) 
Centre Staff in Host Country 
Centre Staff in Other Countries 
Other IARC's 
NARS in Developing Countries 
NARS in Developed Countries 
Prívate Sector in Developing Countries 
Prívate Sector in Developed Countries 
Others 
Total of material sent by year 
Total of different Acc. sent by year 
* Number of different accessions sent to eacb sector. 
Number of Accessions** (and samples) 
1992 
163 (163)** 
175 (182) 
21(47) 
7(7) 
(399) 
366 
1993 
29(29) 
243(290) 
200 (262) 
6(6) 
3(3) 
(590) 
481 
1994 
81(81) 
185(279) 
131 (191) 
(551) 
397 
** Numbers in parenthesis are the numbers of samples sent (may include repeated accessions) 
Note: During 1979-94 the in vitro Manihot germplasm collection has distributed a total of 3,891 accessions. 
b. Germp1asm utilization and ilrlpact 
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Useful variability for nearly al! important agrononúc traits has been identified in tre cassava collection. ln tre 
last 14 years a total of 47 varieties have been released to national programs. Twenty one oot of tre 47 clones 
correspond to landraces released after adaptive evaluation without breeding, and tre remaining as improved lines. 
3. Forage Gennplasm 
a. Distribution of material 
From 1980 to 1994, the tropical forages gennplasm distributed 40,146 samples of aroum 100 genera inside 
CIA T and to 76 countries worldwide. 1lle above include 10,834 different accessions which embOOies 70.1 % of 
the tropical forages designated gennplasm (Details oftre 1ast three years are shown in Table H-3). 
Table H-3. Dlstribution of Tropical Forages Germplasm 
Nwnber of Accessions"(and samples) 
Location 
Centre Staff in Host Country 
Centre Staff in Other Countries 
Other lARCs 
NARS in Developing Countries 
NA.RS in Developed Countries 
Privare Secta in Developing Countries 
Private SectcK in Developed Countries 
NGO 
Others 
Tolal of material sent per year 
Tolal of different acc. sent per yea(" 
* Number of different accessions sent to eacb sector. 
1992 
305 (369)" 
1,168 (1,495) 
153 (155) 
578 (906) 
175 (186) 
82 (125) 
10 (10) 
1 (1) 
(3,247) 
2,472 
1993 
1,005 (1,250) 
296 (310) 
346 (603) 
404 (576) 
1,057 (1,071) 
75 (104) 
6 (6) 
3 (3) 
46 (50) 
(3,973) 
3,238 
•• Numbers in parenthesis are the numbers of samples sent (may include repeated accessions) 
···Total of different accessions sent per year 
1994 
1,042 (1,833) 
- (0) 
44 (58) 
846 (1,051) 
72 (72) 
38 (43) 
- o 
12 (12) 
(3,069) 
2,054 
NOTE: In total tbe tropical forages germplasm collection has distributed 40,146 samp1es whicb include 10,834 
different accessions during 1980-1994; 3 acc. (have been sent more tban 100 times), 18 acc. (>50-100), 153 
acc. (>20-50), 589 acc. (> 10-20), 985 acc. (>5-10), 5,068 acc. (> 1-5) and 4,018 acc. sent only once. 
b. Germplasm utilization and im¡>act 
Germplasm distributed throogh evaluation networks led to releases of cultivars such as Andropogon gayanus 
(CIAT 621) in 10 countries, Brachiaria dictyoneura (CIAT 6133) in 8 countries, andArachis pintoi (CIAT 
17434) in 3 countries. Since 1980, a total of 13 species were selected from gennplasm rna.i.ntaimi in tre CIA T 
genebank and released as COITII1rrcial cultivars in 12 tropical American coo.ntries and China. (Table H-4). 
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Table H-4. Material from tbe Tropical Forages Germplasm collection released as cultivars since 1980. 
Genus Species No. ClA T Country 
Andropogon gayanus 621 BRA. COL, CUB, CRl, MEX, PAN. VEN, PER, NlC, 
HND, GTM 
Arachis pintoi 17,434 HND, CRl. COL 
Brachiaria brizantha 6,780 BRA, MEX, VEN, CUB, CRI 
Brachiaria decumbens 606 COL, CRI, MEX, PAN, CUB 
Brachiaria dicryoneura 6,133 COL, PAN, VEN, CRI 
Brachiaria humidicola 679 COL, MEX, VEN, PAN 
Centrosema acutifolium 5,277 COL 
Centrosema pubescens 438 HND 
Desmodium heterocarpon 350 BRA 
Le u cae na leucocephala 21,888 COL 
Pueraria phaseoloides 9,900 MEX 
Stylosanthes capitata 10,280 COL 
Stylosanthes guianensis 184 CHN, Pl-ll, PER 
Stylosanthes guianensis 2,243 BRA 
Stylosanthes guianensis 2,950 BRA 
Stylosanthes macrocephala 1,281 BRA 
l. TRAJNING IN GENEBANK ACfMTIES 
The S ID.. has trained a total of ten seed heaJth professionals from five countries. The overall training activity of 
the GRU, from 1983 to 1995 has involved personnel from 22 different countries. Sixty-three people have 
anended courses and fifty-five have been involved in wock training at CIAT. In addition, 49 research Theses 
clealing with genetic resources were pr<Xiuced at CIA T from 1983 to 1995. 
* Reconunendatiom. Make a classification of the training-user countries, based on the stage of development of 
GRU in each NARS. The infoonation will make it possible to develop a strategy foc coordinated research 
between NARS and CIAT, a.nd'oc service training of national researchers at CIAT headquarters, as well as the 
developirent of research projects by NARS researchers at CIAT. 
J. CONSTRAINTS AND OPPORTUNITIES 
Majar challenges must be overcome to ensure the conservation and utilization of plant genetic resources of 
beans, cassava and tropical forages held in trust by CIAT. These invaluable collections result from more 
than forty years of work by national programs, CIAT, IPGRI and others concemed with plant genetic 
resources. Guaranteeing the future availability of this genetic diversity requires joint actions by CIAT, the 
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genetic resources programs of Latin American countries. and other IARCs to confronta range of problems 
through common agendas and joint activities that improve quality and increase efficiency. 
l. Safety Duplication 
Background 
Ensuring the safety and full security backup duplication of the collections of beans. cassava and forages 
with all pertinent information is the highest priority task. This requires improvements at CIA T as well as 
the genebanks that assume responsibility for maintaining duplicares. An interrelated set of activities is 
involved that includes the processing of materials according to the highest intemational standards for plant 
health and genetic integrity as well as research to develop specific protocols that are reliable, economical 
and rapid. Training of national personnel in these protocols is essential. For safe security backup 
duplication. preferably as black box entries, institutions such as other IARCs, regional organizations and 
N ARS of developing countries. as well as public institutions in the region will be considered. 
Objectives 
• To develop reliable and massive plant health testing for the three collections; 
• To expedite safe conservation and duplication by increasing the rate of multiplication and processing 
materials through quarantine under the highest standards in coordination with the ICA plant health 
office, particularly for Phaseolus beans and tropical forages. For cassava, increasing the rate of 
disease indexing of materials prior to dispatch will also be necessary. 
• To ensure adequate processing for effective conservation and duplication it will be necessary to install 
a seed quality lab at CIAT, and provide needed training in recipient countries. 
2. Improving conservation technologies. 
Background 
Because technologies for conserving genetic material in genebanks have been developed principally for 
temperate species, there is a lack of in depth knowledge of physiology and metabolism of conserved organs 
(seed, tissue) of important tropical species including Manihot and tropical forages. Consequently there is a 
lack of reliable, validated, low cost protocols appropriate to the particular requirements of these species. 
Current ex-situ conservation of genetic resources is carried out both in the field and as in vitro cultures. 
Both methodologies are means to maintain germplasm for short term. 8oth interact but are unsuitable for 
long-term conservation of cassava genetic resources. CIAT in cooperation with IPGRI has made 
significant advances in developing cryopreservation of cassava shoot tips suitable for a base gene bank in 
liquid nitrogen. Cryopreservation of cassava shoot tips offers the opportunity to significantly reduce costs 
of long term maintenance as well as facilitating duplicate collections. Conversion to cryopreservation of 
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the collecúon of Manihot needs to be complemented with studies to monitor the safety and genetic stability 
of this lechnique. 
Linle is known about the seed physiology of tropical forage species, and proven protocols for conservation 
need lo be developed. To a lesser exlenl similar studies are needed for wild species of Manihot and 
Phaseolus in order lo even maintain working collections to collections evaluate their potential for further 
utilization. 
Objectives 
• To improve efficiency in the conservation of priority tropical forage germplasm to ensure long-lerm 
viability of forage germplasm. Research in collaboration wit.h NSSL and other labs in the region and 
abroad is essential for the achievement of this objective. Titis would also be undertaken to a lesser 
extent for certain wild Manihot and Phaseolus species that are conserved as seed germplasm. 
• High priority will be given to the development of the technical and logistical aspects involved in 
establishing and running a cassava collection under cryopreservation. Titis work can be carried out as 
a pilot project in cooperation with IPGRl, the NARS and liTA. Participation of advanced labs such as 
NSSL should also be considered. 
3. Assuring adequate coverage of diversity in gennplasm collections in both CIAT and in countries of 
origin 
Background 
Genetic conservation is effective only to the degree that the full range of diversity is conserved. The 
evaluation of extent and representativity of the biological and genetical diversity contained in the collections 
held in trust al CIA T is required to assure that a full range of di versity is adequately conserved. Titis 
involves understanding the patterns and distribution of natural diversity as well as susceptibility to genetic 
erosion. Titis assessment is particular! y needed for cultivated and wild species of Manihot and Phaseolus. 
It would be conducted in collaboration with NARS and universities in Latin America in order lo attain an 
in-depth and fast assessment. 
Objectives 
l. To appraise , in collaboration with NARS, in situ diversity in relation to present holdings to ensure that 
biological and genetic diversity is fully understood and properly documented, and to ensure through 
targeted collecting that essential diversity is adequately collected and conserved in ex situ collections, in 
both CIA T and in countries of origin. 
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2. When tropical forage species to be used in the future are better defined by CIA T and user partners. 
studies will be made to ensure that pattems of genetic diversity are properly documented and used for 
sampling and cons,·; ·.-ation strategies. 
3. To facilitate the continuity of conservation and utilization of genetic diversity in the countries of origin 
by assisting NARS through joint research and training to effectively restore to their collections the full 
range of indigenous diversity. Subject to NARS priorities, focus would be placed on the countries of 
highest diversity. For Phaseolus, this would include Mexico, Guatemala, Peru. Bolivia, and Ecuador. 
For Manihot species. this would include Guatemala, Colombia and Brazil. 
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APPENDIX 1 
TERMS OF REFERENCE FOR THE INTERNALLY-COMMISSIONED 
EXTERNAL REVIEW OF THE CGIAR GENEBANK OPERA TIONS 
Th..is review is commissioned by the CGIAR's System-wide Programme on Genetic Resources (SGRP) and 
will be led by an externa! team of experts, coordinated by IPGRI in consuJtation with the lnter-Centre 
Working Group on Genetic Resources (ICWG-GR). 
The review will critically assess constraints and opportunities for the improvement of the CGIAR genebank 
operations in technical, scientific and financia! aspects. lt is expected to provide an opportunity to sustain 
and improve the quality of services offered by the genebanks, and thus enhance partner confidence and 
improve funding appartunities. The review and report shauld be completed befare the end of 1995 and its 
report extensively discussed by the ICWG-GR befare its formal submission. 
The review will assess technical, scientific and financia! aspects of each genebank according to the 
following: 
1) general operations of genebanks (conservation facilities, regeneratian/muJtiplicatian activities, 
characterization, germplasm viability testing, germplasm health aspects, germplasm distribution and 
dacumentatianl information). The lnternational Genebank Standards, endorsed by the FAO 
Commission on Plant Genetic Resources, will be used as a !rey reference for technical assessment; 
2) general status af germplasm collectia ns (number of accessians, comprehensiveness of the callections, 
coverage of species, etc.); 
3) germplasm conservation research; 
4) linkage and collaboratian with partners (e.g. participatian in regional networks, black box storage 
etc.); 
5) status of safety duplication; and 
6) opportunity for the restoration of national coUections by sending duplicare samples. 
Additianally, the review will also assess, though with lawer priarity than the above, (a) germplasm 
collecting/acquisition policies and activities; (b) training activities; (e) legal status of the collection; (d) 
status and function of genebanks within respective Centres; (e) examples of utilizationlimpact af Centre's 
germplasm; and (t) additional items relevant to each Centre in line with averall abjectives of the review. 
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Básed on analysis of review tindings, the team will further: 
identify areas of strength as well as constraints for each genebank; 
develop a synthesis report describing constraints and opportunities on a system-wide leve!: 
identify major deticiencies and make suggestions for immediate actions needed and identify are as where 
improvements could be made in the medium-term with suggestions and options for such improvements. 
Review Process 
Although sorne Centres will already have recently undergone a review process and will therefore have much 
of the key information needed by the Review team readily available, all Centres' genebanks including 
ICLARM should be visited. Information therefore should be made available prior to the visit for purposes 
of speed. Thus, the two major tasks of the team during each visit will be si te verification of the information 
gathered, plus interacting with staff and obtaining prelirninary feedback with regard to the results of the 
review. lt is important that the review team work to an agreed protocol based on a checklist covering the 
elements of the Terms of Reference. It may well be beneticial to have a prelinUnary review at one of the 
genebanks in order to examine the review process and the effectiveness of the checklist. 
The focal person for the SGRP (Coordinator or Interim-Coordinator) will be located at IPGRI. Rome. and 
will support the review ream in respect of information gathering and logistic arrangements. 
Review Team 
The review team consists of one team leader and 213 team members who will have specitic expertise with 
regard to the location and mandate of Centres in question. lt is expected that the team leader will visit all 
the genebanks, although the team members will vary according to the regional/technical needs of each 
Centre. Amongst other qualities, the team will need to have expertise in the key elements of genebank 
operations and practica! experience. For example, whilst reviewing CIP, CIAT, liTA and INIBAP, they 
will need experience in in vitro conservation, and in respect of ICRAF, ILCA (ILRI) , liT A, CIAT and 
CIP, field genebank experience. Input to the review from key CGIAR partners, such as NARS should be 
retlected in the team composition. 
As described in the recent Agreement between FAO and the CGIAR Centres, FAO will also be involved in 
helping to define further the terms of reference and strategy development of the review and will also be 
sending representatives as part of the review team to visit the various genebanks. 
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List of Staff of CIAT and IPGRI with interest in Plant Genetic Resources 
Dr. Robert D. Havener 
Director General - CIAT 
Dr. Gerard Habich 
Associate Director, Institutional Relations 
Dr. Douglas Pachico 
Associate Director Resource Management Research 
Dr. Katsuo A. Okada 
Regional Director lPG RI 
Dr. Mikkel Grum 
Regional Office, lPGRI 
Dr Stephen E. Beebe 
Bean germplasm specialist, Bean Programme 
Dr Merideth Bonierbale 
Cassava geneticist, Cassz.va Prograrnme 
Dr. Brigitte L. Maass 
Tropical Forage Programme. germplasm specialist 
Dr. Joseph M. Tohme · 
Geneticist, Biotechnology Research Unit 
Dr. William M. Roca 
Head. Biotechnology Research Unit (BRU). Leader Genetic Diversity Scientific Resource Group; Interim 
Head, GRU. 
Dr. Antony Bellotti 
Entomologist, Interim Leader, Cassava Prograrn 
Dr. Carlos Lascano 
Interim Head, Tropical Forages Prograrn 
Dr. Cesar Cardona 
Interim Head, Bean Prograrn 
MSc. Ricardo Uribe 
Geographic Information System 
Dr. Daniel G. Debouck 
Senior Scientist, Geneúc Resources Unit 
Dr. Claudia L. Guevara 
Curator, Geneúc Resources Unit 
MSc. Rigoberto Hidalgo 
Curator, Geneúc Resources Unit 
MSc. Amanda Ortiz 
Curator, Geneúc Resources Unit 
MSc. Benjamín Pineda 
Seed Health Laboratory, Geneúc Resources Unit 
MSc. Mercedes Andrade 
Statistics, Genetic Resources Unit 
MSc. Jaime Urdinola 
Plant Quarantine, ICA 
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APPENDIX 111 
PROGRAM FOR PANEL OF EXTERNAL REVIEW OF CIAT GENEBANK OPERATIONS 
THURSDA Y AUGUST 3 
08:00 - 09:00 Panel Meeting 
09:00-09: 15 Genetic Resources in CIAT 
09: 15 - 09:40 Conservation and utilization strategy 
09:40 - 10:05 Operations and status of germplasm collections 
10:05 - 10:30 Discussion 
10:30 - 10:45 Coffee break 
10:45 - 11 : 1 O Germplasm conservation research 
11 :10- 11:25 Discussion 
11 :25 - 11 :50 Challenges & Opportunities 
14:00-17: 15 VisittoGRU 
FRIDAY AUGUST 4 
08:00-09:30 Panel meeting with CIAT GRU Staff 
09:30- 09:45 Panel and WR (Leader, Genetic Diversity SRG) 
09:45 - 10:00 NLI, ML. with DO (Genetic Diversity) 
R. Havener (RH) 
W.Roca(WR) 
D. Debouck (DD) 
J. Tohme(Jn 
D.Debouck (DD) 
09:45- 10:00 SE. EA with Brigine Maass (BM) and Amanda Ortiz (AO) 
10:00- 10:15 
10:00- 10: 15 
10:45 - 11 :30 
11 :30 - 12:30 
12:30- 14:00 
14:00- 17:00 
17:30 
(Forages Gerrnplasm) 
NLI, ML with Steve Beebe (S B) and Rigoberto Hidalgo (RH) 
(Phaseolus Gerrnplasm) 
SE. EA, with Antony Belloti (AB) and Claudia Guevara (CG) 
(Manihot Gerrnplasm) 
Coffee break 
GIS 
Lunch 
Panel meeting and Report writing 
Cocktail 
SATURDAY AUGUST 5 
Morning open for Panel Business 
13:00 - 14:30 
14:30- 15 :00 
15 :00 - 18:00 
Round Table Discussion (RH, DP, WR, DO, SB, JT, BM, AB, RH, CG, AO) 
R. Havener, Director General 
Panel meeting 
SUNDA Y AUGUST 6 
08:00- 10:30 Panel meeting 
11 :00 - Depanure for Cali Airport 
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AFLP 
B 
BARN 
BCMV 
BOT 
BP 
BRA 
BRU 
e 
CATIE 
CBD 
CBN 
CCMV 
CENAR GEN 
CG 
CGIAR 
CGIAR-GR 
CHN 
CIAT 
CIMMYT 
ClP 
COL 
COLCIENSIS 
CP 
CRI 
CSIRO 
CsXV 
CUB 
DG 
dsRNA 
ELISA 
E.MPRAPA 
F 
FAO 
FSD 
GD 
GIS 
APPENDIX IV 
ACRONYMS 
Amplified Fragment Length Polymorphisms 
Beans 
Bean Advanced Research Network 
Bean Common Mosaic Virus 
Board of Trustees 
Bean Prograrn 
Brazil 
Biotechnology Research Unit 
Cassava 
Centro Agronómico Tropical de Investigación y Enseñanza 
Convention on Biological Diversity 
Cassava Common Mosaic Virus 
Centro Nacional de Recursos Geneticos 
Consultative Group 
Consultative Group on International Agricultura! Research 
CGIAR-Genetic Resources 
China 
Internacional Center for Tropical Agriculture 
Centro Internacional de Mejoramiento-Maíz y Trigo 
Centro Internacional de la Papa 
Colombia 
Cassava Prograrn 
Costa Rica 
Commonwealth Scientific and Industrial Research Organization, Australia 
Cassava X Virus 
Cuba 
Director General 
Double Strand RNA 
Enzyme Linked Immuno-Sorbent Assay 
Empresa Brasileira de Pesquisa Agropecuaria 
Tropical Forages 
Food and Agriculture Organization of the United Nations 
Frog Skin Disease 
Genetic Diversity 
Geographical Information Systems 
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GR 
GRU 
fARC 
fBPGR 
fCA 
ICWG 
IICA 
liTA 
ILCA 
fPGRI 
LAC 
MGRN 
MTA 
NARS 
NSSL 
OEA 
PROFIZA 
PROFRIJOL 
REDARFIT 
REMERA 
RIEPT 
SGRP 
SHL 
SIS 
SRG 
TF-GRN 
TFP 
TPP 
TROPIGEN 
UNEP 
USDA-ARS 
VRU 
Geneúc Resources 
Geneúc Resources Unit 
Inrernational Agricultural Research Center 
fnternaúonal Board for Plant Genetic Resources 
Colombian Agriculture and Livestock Institute 
lnter-Center Working Group 
Instituto Interamericano de Cooperación para la Agricultura 
Internaúonal lnstitute of Tropical Agriculture 
Internaúonal Livestock Centre for Africa 
Internaúonal Plant Genetic Resources Insútute 
Laún American and Caribbean 
Material Transfer Agreement 
Naúonal Agricultura! Research System 
National Seed Storage Laboratory 
Programa Cooperaúvo Regional para la Zona Andina 
Programa Cooperaúvo Regional de Frijol para Centro América, 
Mexico y el Caribe 
Red Andina de Recursos Fitogenéúcos (Andean Network on 
Plant Geneúc Resources) 
Red Mesoamericana de Recursos Fitogenéúcos 
Red Internacional de Evaluación de Pastos Tropicales 
System Wide Genetic Resources Program 
Seed Health Laboratory 
Svalbard Internaúonal Seed Bank, Norway 
Scienúfic Resources Group 
Tropical Forages Program 
Tropical Pastures Program 
Red Tropical de Recursos Geneticos 
United Naúons Environment Program 
United States Department of Agriculture-Agricultural Research Service 
Virology Research Unit 
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REPORT OF THE INTERNALL Y -COMMISSIONED 
EXTERNAL REVIEW OF THE CGIAR 
GENEBANK OPERA TIONS 
S January 1996 
( 
1 
CONTENTS 
EXECUTIVE SUMl\'lARY 
RECOMl\'lENDA TIONS 
PREA.l\lffiLE 
A. POLICY ITEMS 
l. Institutional objective in germplasm conservation 
2. Status of the Genebank and Associated Instirutional Strucrures 
3. Linkages with other Germplasm Conservation Centers including Regional and 
Networking arrangements 
4. Agreement with the host country on the ownership and movement of material 
5. Instirutional Policy on material that is designated under ICARDA's Agreemem 
withFAO 
6. Restoration of Germplasm 
7. Furure outlook 
B. PLANT SPECIESffYPES ASSEl\'ffiLED AND CONSERVED IN THE 
GENEBANK 
l . List of species and categories 
2. Estimare of coverage 
C. GENEBANK MANAGEMENT, OPERA TION AND RESOURCES 
l . Organizational set up within the Centres 
2. Administration and managemem: 
a. Human resources 
b. Financia! resources 
c. Physical plant 
( 
2 
( 
d. Plant quarantine and seed health facilities 
D. DESCRIPTION OF AVAJLABLE FACILITIES, TYPES AND l\'lETHODS OF 
CONSERVA TION 
l. Shon-, medium- and long-tenn conservation 
2. In vitro conservation 
3. Field Genebanks 
4. Duplicate conservation for safety 
E. GENEBANK STANDARDS 
l. Procedures and methods for Germplasm conservation: 
2. Maintenance of adequate documentation system 
F. DEVELOPMENT AND CHARACTERIZA TION OF CORE COLLECTIONS 
G. RESEARCH AND PUBLICA TIONS ON GERMPLASM CONSERVA TION 
H. ACCESSffiJLITY AND EXCHANGE OF GERMPLASM 
l . Distribution of material and infonnation 
2. Gennplasm utilization and impact 
1 TRAINING IN GENEBANK ACTIVITIES 
J. CONSTRAINTS 
l. Staffmg 
2. Buildings 
K. FUTURE OUTLOOK 
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The Panel reviewed the general operations of the CGIAR Centres ' genebanks; the general status of 
gennplasm collections; research related to gerrnplasm conservation; linkages and collaboration 
with partners: the status of off-site safety duplications, and opponunities for the restoration of 
duplicate samples to countries of origin. Additionally, it reviewed gerrnplasm collection: training: 
the legal status of collections; status and function of genebanks at each Centre, and examples of 
utilization of Centres' gerrnplasm. 
There was no clear uniforrn pattem across Centres for the status of genebanks. At sorne Centres 
the genebank is still a support unit, at others it has the status of a Division or Department. 
Whatever its status, at most Centres the genebank still plays an important supporting role for a 
Centre's other scientists and for the users of its gerrnplasm outside the Centre. Changes are 
occurring, however, that are likely to improve each geneb~'s own scientific role and standing. 
Most Centres have a formal agreement or MOU with the Government (or Government Institute) 
of a host country that enables freedom of movement of material into and out of a Centre's 
genebank, provided national and intemational standards of plant quarantine and health are 
observed. Where there is no specific agreement, or no agreement on genetic resources within a 
general agreement. there seems to be a common understanding in the host country that allows 
such freedom of movement However, the Panel would have preferred to find formal agreements 
with host countries on genetic resources for each Centre. but recognized that the preparation and 
signing of such agreements could better be left until there is legal clarity at an intemational level 
on the movement of genetic resources. 
The Panel was impressed by the contribution to NARS, especially in developing countries. made 
by the distribution of germplasm by the Centres, sorne directly from genebanks, the rest enhanced 
gerrnplasm with its origins in material derived frorn genebanks. However, it was thought that 
NARS would benefit from more inforrnation on genetic distances between different accessions. 
Moreover. the Panel felt that Centres should take steps to quantify and publicize more effectively. 
the impact made by the genetic resources held by the Centres. 
At the time of the Review, the twelve CGIAR Centres had 593,717 accessions in their collections. 
with 438.264 accessions. or 74% of total, designated to FAO. ICLARM does not as yet have an 
agreement with FAO for the designation of fish genetic resources. Most Centres found it difficult 
to estímate 'coverage' and there was variation among Centres with respect to policy on making 
further collections. The Panel thought that policy on collecting expeditions warranted discussion 
ata System-wide level. 
Those collections, or parts of collections. which were designated to F AO by the Centres. continue 
to be freely available to all, but germplasm added to the Centres subsequent to the coming into 
force in December 1993 of the CBD, could be subject to conditions imposed by the country of 
so urce. Most Centres are making use of an mterim Material Transfer Agreement (MI' A) or 
similar document for the release of gerrnplasm and an Interim Gerrnplasm Acquisition Agreement 
(GAA), for collecting missions and for receipt of germplasm. 
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Although the restoration of gennplasm to countries of origin has been partially successful, and 
severa! NARS have benetitted from restoration after the loss of their own collections. other 
countries have experienced difficulty in accepting such restoration because of lack of adequate 
facilities or insunid ent resources. The Panel thought that sorne Centres could be more pro-active 
in promoting the restoration of gennplasm in their training prograrnmes. 
In general. the Panel was satisfied with the operations of most of the Centres' genebanks and 
thought that they were well managed though underfunded. Problems which were identified were 
highlighted by the Panel in individual Reports. The technical aspects of the International 
Genebank Standards, endorsed by the F AO Commission on Plant Gene tic Resources. were 
mainly at the requisite levels and where they were not the Centre was infonned. The current 
International Standards are applicable only to crops that produce seed. and there are as yet no such 
standards for clonally-propagated crops. The Panel therefore thought that Centres involved with 
clonally-propagated gennplasm should interact as soon as possible with IPGRI and FAO to 
remedy this situation. It was pleased to note that a meeting that included this tapie on its agenda. 
and which was being organized by IPGRI and CIAT. and sponsored by SGRl and FAO. would be 
held at CIAT in January 1995, and would involve the IARC's and NARS. 
Where serious problems occur in genebank operations they are related more to activities than to 
technical failings. There are. for example, serious gaps in charact.erization and evaluation at 
severa! Centres. The Panel also identi.fied a need for more timely and comprehensive viability 
tests. regeneration and production of disease-free material. Severa! Centres will require additional 
staff to catch up with a backlog of substandard accessions which currently have low viability and 
low seed numbers and which are not in local long-tenn storage or duplicated off-site for safety 
purposes. The importance of efficient. user-friendly databases at the Centres that can be 
integrated into a System-wide network that is easily accessible internationally has already been 
recognized by the Stripe Study. The Panel noted that the implementation of the System-wide 
Infonnation Network on Genetic Resources (SINGER) will require a number of improvements at 
most Centres so as to simplify communications with users and that progress was being made. 
Sorne Centres have been successful in identifying genotypes as opposed to phenotypes in their 
collections. thereby allowing the identi.fication of duplicates, the quanti.fied assessment of genetic 
diversity. more accurate estimates of the need for further collection, and in the designation of core 
coUections. A range of molecular biological techniques is being used for such purposes and GIS 
is also proving to be a useful tool in the research of a few Centres. The Panel urged that all 
Centres should capitalize on the progress that has been made with molecular techniques and GIS. 
One of the main strengths of the CGIAR Centres is the multi-disciplinary nature of staff. 
However, when viewed ata System-wide level, research is patchy and the publication of scienti.fic 
papers in intemational. refereed journals could be improved. The Inter-Centre W orking Group in 
Genetic Resources (ICWR-GR) could play an important role in rationalizing programmes within 
the SGRP so that specialized areas of research would be concentrated at Centres with a critica! 
mass of appropriate and proven expertise. Centres of excellence for particular areas of research 
would then be established at different Centres and better use made of limited resources. An 
altemative, or additional approach, would be for those Centres with specialized expertise to train 
their counterparts from other Centres. There is a need for a System-wide approach in the 
detennination of research priorities among Centres. · 
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The Panel found that considerable progress is being made in research on cryopreservation of 
certain crop species (and their wild relatives) that are clonally propagated. and which are currently 
maintained by other expensive, time-consuming and labour intensive in-yjtro techniques. A 
breakthrough is likely that could allow cryopreservation to be used routinely for the conservation 
of sorne crops. and the Panel recommended that those Centres which are involved in 
cryopreservation research should share their results and experiences as soon as possible. 
Cryopreservation facilities will undoubtedly require extra fmancial resources. 
One of the weaker and most variable of Centres' activities is that of off-site duplication of 
accessions for safety purposes, although collaboration between Centres has helped considerably 
and Centres have recently intensified their efforts to find appropriate sites for such duplication. 
The Panel encouraged Centres to arrange formal agreements when placing duplicares off-site and 
when accepting collections from other genebanks. Not surprisingly, considerable difficulties 
occur in fmding suitable off-site locations for the duplication of in-vitro material. An integrated 
approach involving ICWG-GR. F AO and NARS is needed to attain the levels of duplication 
necessary for the full protection of the IARC/F AO gerrnplasm. The value of off-si te duplication 
is emphasized by W ARDA's experience in losing its rice gerrnplasm during civil strife in Liberia 
and its partial (80%) replacement from duplicares that were stored at IRRI and IIT A The Panel 
strongly recommended that off-site security baclrup duplication should be given very high 
priority. 
The Panel was irnpressed with the efforts being made by Centres to set higher gerrnplasm health 
standards and with the close and fruitfullinks that they had developed with National Quarantine 
Services. 
The Panel was pleased with the extent and success of linkages and collaboration of the CGIAR 
Centres with different partners, including sister Centres, NARS, NGO's and regional/international 
networks. but thought that inforrnation on such linkages had been poorly publicized. The Panel 
also thought that a greater involvement by NARS in helping Centres to develop their policy and 
strategy on genetic resources would be beneficia!. As the strategy for CGIAR Centres' genetic 
resources programs is to be an integrated component of a global framework for conserving and 
utilizing gene tic resources and F AO also has considerable experience with crop networks. it 
therefore seems timely to assess more objectively the inforrnation on networks in terrns of 
successes and failures in the conservation and utilization of genetic resources. 
Most Centres have been actively involved in training courses for NARS personnel. both on- and 
off-site. Such courses were sometimes for groups but many scientists and technicians have 
benetitted from hands-on experience at Centre genebanks on an individual basis. However. the 
Panel detected that in aclimate of fmancial constraínts, training by Centres is usually one of the 
first activities to suffer from cuts. At a time when emerging technologies in subjects such as 
molecular biology and GIS are becoming of increasing irnportance in research on genetic 
resources. the Panel felt that Centre staff could also themselves benefit from special training at 
centres of excellence, including CGIAR Centres which have themselves already developed 
appropriate experti.se. Higher priority should be given to training for NARS and Centre 
personnel: combined efforts by groups of Centres would be more efficient and cost-effecúve. 
Closer collaboration between Centres. FAO and NARS is essential in a fully integrated-training 
programme. 
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Where particular constraints were identified at individual Centres these were drawn to the 
attention of management at the Centres. Most of the constraints have a direct or indirect 
irnplication for increased frnancial and human resources. The Stripe Study of Genetic Resources 
in the CGIAR stressed, inter-alia, the need for a more coherent and unified CGIAR programme 
on genetic resources and the irnportance of greater visibility of the CGIAR programme. The 
Panel that carried out the present Review observed that although there has been a relatively short 
timespan since the Stripe Study Report. steps are being taken by Centres to address in a positive 
fashion the issues raised by the Stripe Review. However, as was pointed out by the Stripe 
Review, there is a need for adequate and sustained funding for genetic resource activities. Until 
extra funding becomes available, severa! key areas in genetic resources work at the Centres will 
remain below the necessary level of activity and quality to meet the important objectives within a 
reasonable timeframe. The present Review has identified in sorne detail specific problems and 
shortcomings at each Centre, whilst recognizing the irnportant contributions that have already 
been made by Centres as a consequence of their efforts on genetic resources, and the way in 
which such resources have been made available to NARS. The Panel strongly recommended that 
each Centre should use the Report with which it has been provided to prepare a plan with 
priorities and costings that would allow it to make the necessary irnprovements in building new 
facilities or upgrading existing ones, in obtaining equipment. and in appointing new, suitably 
qualified staff. The ICWG-GR. in collaboration with F AO, would then be in a position to prepare 
a Strategic Plan and to quantify the funding necessary at a System-wide level to raise standards to 
meet fully the Intemational Genebank Standards and to improve the management and utilization 
of genetic resources. Such a Plan should include estimates for both capital and recurring 
operating costs. There is a very strong case to seek increased and secure funding from the 
proposed International Fund for Genetic Resources. At the same time, it may be possible to 
attract additional funding. To do so it wil1 be necessary to convince, through greater public 
awareness. the public, politicians and policy makers of the importance of genetic conservation, 
management and utilization of genetic resources and to make more widely known the IARC's key 
role in genetic conservation. 
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RECOMMENDA TIONS 
l. The SGRP should take steps to publicize widely and more effectively the successful and 
productive linkages on genetic resources that have been established among the CGIAR 
Centres. as well as with NARS and centres of excellence in developed countries. 
2. Because of reorganization at severa! Centres which has caused uncertainties about shared 
responsibilities, the CGIAR Centres should review ex.isting formal agreements or MOUs 
with each other and with other instituti.ons and, where none ex.ist. formal agreements 
should be made. Such agreements are parti.cularly impon.ant in relation to duplicate 
storage of accessions. 
3. Centres should encourage temporary exchanges of GRU staff both between Centres and 
with NARS, which could have a sti.mulati.ng and beneficia! effect 
4. ICRAF should discuss as soon as possible with F AO its proposals for the conservati.on and 
utilizati.on of MPTS germplasm. 
5. Through the SGRP, Centres should be encouraged to give high priority to publicizing to 
NARS the availability of germplasm for restorati.on, and to assisti.ng NARS to develop 
experti.se and facilities for such restorati.on. 
6. Centres should give high priority to determining more accurately 'coverage' in the 
collecti.ons held by them and when they are confidently able to identi.fy gaps in these 
collecti.ons. or where geneti.c biodiversity is under threat. they should seek funding and 
partners, including F AO, to mount collecting expediti.ons. 
7. Those Centres that hold bacteriaVfungal collecti.ons should declare that these collecti.ons 
are held 'in-trust' and arrange for their duplicati.on off-site. Such collecti.ons should be 
catalogued and the data on them be added to SINGER. 
8. There is a need to collect and conserve African maize germplasm as soon as possible. A 
modality should be reached between llT A and CIMMYT in the context of the SGRP so 
that appropriate steps are taken. 
9. All Centres should consider establishing an Advisory Committee on Geneti.c Resources 
with specialists from different countries, preferably from NARS. 
lO. The SGRP should commission a desk study by a consultant wbo is expert in the fmancial 
management of scientific research to quanti.fy objectively the cost of running genebanks at 
different Centres and provide a break.down of the costs of maintaining accessions of 
different crops. 
11. The preparati.on of germplasm health standards for genebank. material should be prepared 
by each Centre .as soon as possible. 
12. Those Centres experiencing difficulty in their clean-up of infected material should seek 
extra resources and try to involve NARS in such cle~-up. 
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13. Centres shou1d give high priority to the regeneration and multiplication of accessions that 
have not yet been duplicated off-site and all germp1asm designated under the 
F AO/CGIAR Agreements should be placed for safety duplication in off-site genebanks as 
soon as possib1e. 
14. Centres should seek to establish formal agreements with NARS and other Institutes that 
hold, or are about to ho1d. duplicated material. 
15. Each Centre should produce a manual of operations and procedures for its genebank(s). 
16. W ARDA should place, as soon as possible. its FAO-designated rice gerrnplasm in an 
active collection that meets International Genebank Standards. 
17. Several Centres (identified in individual Reports) should establish. as soon as possible. a 
full base collection of their mandate crops in 1ong-term storage so as to meet International 
Genebank Standards. 
18. All Centres shou1d give high priority to the speedy regeneration of material that fails to 
reach International Standards and all 'designated' material should be p1aced in 1ong-term 
storage. 
19. Steps shou1d be taken, as soon as possib1e, to produce a set of International Genebank 
Standards for the production and maintenance of vegetatively propagated crops. 
20. Centres shou1d take steps to further refine their designation of core collections but they 
shou1d also conti.nue to maintain in their genebanks accessions not in the core collections. 
21. Core collections shou1d be preserved in base, active and off-site duplicate collections. 
22. Centres shou1d place greater emphasis on the publication of results. whether of basic. 
strategic or . applied research, in high quality, refereed, international journals. 
Simultaneously, Centres should continue to publish catalogues to malee known to potential 
users the useful genetic variation availab1e in their genebanks. 
23. There is a need for a System-wide approach in the deterrnination of research priorities 
among Centres. 
24. Centres should take steps to quantify. and publicize more effectively. the impact made as a 
consequence of the utilization of the genetic resources he1d by them. 
25. When plaruring training the CGIAR Centres should aim for more joint courses so as to 
malee greater use of the complementary strengths and experience of different Centres and 
hopefully reduce costs. 
26. Centres should i'eview carefully and positively the training needs of both NARS personnel 
and their own genebank staff. 
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27. Centres should be asked to plan and cost on a priority basis. the extra resources needed to 
overcome, within an agreed timeframe. the problems and bonlenecks identified by the 
Panel. This would make possible the preparation of a System-wide Strategic Plan to 
quantify lhe resources needed to raise standards to meet fully Intemational Genebank. 
Standards and to improve the management and utilization of genetic resources at the 
Centres. 
lO 
PREAMBLE 
A review of the CGIAR's Genebank operations was commissioned by the CGIAR's System-wide 
Programme on Genetic Resources (SGRP) and was coordinated by IPGRI in consultation with the 
Inter-Centre Work.ing Group on Genetic Resoun::es (ICWG-GR), as convening Centre, and FAO. 
The purpose of the Extemal Review was to malee a critica! assessment of the constraints and 
opportunities for the CGIAR genebank operations in technical, scientific and fmancial tenns. In 
doing so, the Review Panel was expected to check that each Centre was adhering to Intemational 
Genebank Standards and meeting the criteria of their Agreement with F AO. The Review is 
expected to produce an opporturúty to sustain and improve the quality of services offered by the 
CGIAR Genebanks, and enhance partner confidence and improve funding opporturúties. Detailed 
Terrns of Reference are included in Appendix l. 
The Review was undertaken by a Panel with a Panel chairperson (Dr N L Iones) who visited all 
the genebanks. Panel members varied according to the regional/techrúcal needs of each Centre 
with a representative (who varied) from FAO as a member of the Panel, in addition toa regional 
representative. For several of the Centres the Panel was also strengthened by the presence of a 
NARS person from the region. The Composition of Panels for the different Centres is given in 
Appendix 2. 
Throughout the review process the Panel was supported by the Interim-Coordinator or 
Coordinator of the SGRP who is based at IPGRI, Rome. Prior to the Review, the Chairman of 
the Review Panel met with IPGRl staff in Rome; four further such meetings were held during the 
course of the Review. 
To ensure faimess, clarity and transparency across CGIAR Centres, a checklist (Appendix 3) 
prepared by IPGRI, F AO and the Chairman of the Review Panel was made available to and 
approved by all Centres involved in the Review. Senior Management at the Centres responded to 
this'checklist of the Review Panel so that the Panel had access to a document that provided sorne 
of the inforrnation required. Panels interacted with Centre staff, toured each genebank and its 
associated facilities and subsequently prepared a detailed report for each Centre that will hopefully 
serve to help strengthen genebank operations at that Centre. The Summary Comments and 
Recommendations from each individual Report are included in Appendix 4. 
Th.is Report was prepared by the Chairman of the Review Panel and is based on inforrnation 
contained in individual Centre reports, as well as on inforrnation provided to the Chairman by 
Centre staff subsequent to Panel visits. Acronyms and Abbreviations used in the Report are listed 
in Appendix 5. 
Several CGIAR Centres are in a transitional phase, with changes in policy, facilities and human 
resources that are affecting, or will affect their genebank operations. For example, ILRI's genetic 
conservation facilities are being strengthened at Addis Ababa whilst it is the Centre's intention to 
malee greater use of the comparative advantage Óf its Nairobi laboratories and expertise on 
molecular biology and GIS to strengthen its genetic resources research programme. CIMMYT 
has successfully planned and obtained funding to build a new genebank that will provide it with 
extra space to increase its landrace collections of maize and bread wheat held in other genebanks. 
ICRAF has new conservation facilities under constructiori- in Nairobi; previously it has relied 
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heavily on other genebanks for safe storage of its coUections of multipurpose trees and shrubs and 
it is currently reviewing its policy on genetic resources. W ARDA's present policy is not to ha ve a 
genebank which meets lnternational Standards but to utilize the rice genebanks at IRRI and liT A. 
with whom W ARDA has a formal agreement whereby liT A stores material from W ARDA in a 
base coUection and duplicate sarnples are deposited at IRRI. However. W ARDA malees fuU and 
profitable use of its rice working collection in its breeding work and the Panel which visited the 
Centre noted that with very little capital invesonent W ARDA could attain the lnternational 
Standards necessary for an active collection. 
With the exception of ICLARM, the other eleven Centres visited by the Review Panel have plant 
or tree genetic resources for crop improvement in agriculture or agro-forestry. As most of this 
Report covers plant genetic resources (PGR) and eleven of the Centres under review are involved 
with crops, the reader should assume that remarks pertain to PGR and crops or trees unless it is 
made quite clear that the subject matter is aquatic and covers Fish Genetic Resources (FiGR). 
As a Centre responsible for living aquatic resources, ICLARM's genetic resources are somewhat 
different to those of other Centres. 'Fish Genetic Resources' (FiGR). as interpreted by ICLARM 
include fm fish, crustaceans, molluscs and other aquatic animals exploited by humans, but not 
aquatic plants. There are two main approaches to the ex situ genebanking of FiGR. namely by 
keeping broodstocks of different species and strains in ponds, tanks or aquaria and by the 
cryopreservation of gametes or embryos. Obviously, centralization of aquatic germplasm 
accessions is more likely when based on cryopreservation than on live broodstock coUections. 
because of the scale and cost of required facilities. 
As recommended by the Stripe Review on Genetic Resources in the CGIAR. ICLARM will not 
develop ex situ genebanking on a scale comparable to that of most of the Crop Centres. Rather it 
intends to concentrare on strategic research. training, information and methods for natural. 
resources management ICLARM is currently considering the establishment of a Biodiversity and 
Genetic Resources Program (BGRP) for which support will be sought from the System-wide 
Genetic Resources Initiative (SGRI) of the CGIAR. 
For brevity purposes, germplasm collections are sometimes referred to in the Report as 'Centres' 
collections', 'its(their)collection(s)' or 'collections designated to FAO'. Such terms should not be 
interpreted as implying ownership. The genetic resources at the Centres are designated as 
coming under an agreement by which an intergoverrunental body, i.e. FAO, formally recognizes 
that the Centres are trustees on behalf of the world community. 
The Panel was impressed with the dedicated commianent of both internationally and nationally 
recruit.ed staff working on genetic resources at the CGIAR Centres and grateful for the open and 
frank discussions that were held with genebank staff and senior management 
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A. POLICY ITEMS 
l . lnstitutional objectives in gennplasm conservation 
Each Centre with plant and tree genetic resources is committed to the collection, characterization, 
evaluation, documentation, preservation. multiplication, free distribution of healthy seed 
(propagules) and information (particularly to the national agricultura! systems (NARS) of 
developing countries). and utilization of genetic resources of its mandated crops and related 
species, either globally or regionally. To support these activities. Centres bave developed. or are 
developing, user friendly computerized databases for information related to accessions in the 
Centres' collections of genetic resources. lncreasingly, research is being done to determine 
objectively the true biological genetic diversity of Centres' mandate crops and their wild and 
weedy relati ves. 
All Centres adhere to a policy on genetic resources which complies with the policies of the 
CGIAR. FAO and the Convention on Biological Diversity (GBD) and "in trust" germplasm has 
been designated as part of the lnternational Network of Ex situ Collections under the auspices of 
F AO. Centres collaborate with other Centres within the CGIAR. with NARS, NGOs and other 
organizations within the framework of the CBD. 
Through the training of NARS staff on genebank activities, joint research and the restoration of 
germplasm the CGIAR Centres aim to assist NARS to build up successfully and maintain and 
utilize their full range of indigenous diversity. 
At the CGIAR Mid-Term Meeting in New Delhi, India. in 1994 it was stated that "The Genetic 
Resources Units (GRU's) at the Centres will be elevated to Program status or equivalent and will 
take on a wider mandate than the servicing of the Centre breeding programs at the Centres" The 
objectives outlined here, and the perceptions of the Panel, show that the responsibilities of the 
GRU's go well beyond servicing their own plant breeding programmes and serve to emphasize the 
increasingly irnportant role of the Centres in a global system for plant genetic resources. 
Comments on the status of genebanks within the Centres are made in Section A2. 
Allied to ICLARM' s activities in the conservation of FiGR are training, the development of 
information technology and assistance to NARS networks. ICLARM bolds its FiGR "in-trust" 
and is currently preparing a policy statement on FiGR and lntellecrual Property Rights that will be 
released in 1996. 
2. Status of the Genebanks within the Centres 
There is no clear. uniform status of Genebanks across Centres. At sorne the Genebank is still seen 
as a support unit. originally formed to support the commodity research of a Centre's programs; 
e.g. the Maize Germplasm Bank at CIMMYT. which functions as a support unit within the Maize 
Program and ILRI's project on genetic resources which is part of a larger research Program on 
Conservation of Biodiversity. Reorganization at sorne Centres has led. or could lead to changes in 
the status of Genebanks. At IRRl the lnternational Genebank is managed as a project in the 
Genetic Resources Centre (GRC); the other project in the GRC is the lnternational Necwork for 
the Genetic Evaluation of Rice (INGER). The GRC has ~e same status as the other research 
Divisions and Centres within IRRl. At ICRISAT all the genetic resources activities of the 
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Institute are under one administrative unit called the Genetic Resources Division (GRD). headed 
by a Research Division Director. Reorganization at CIP in 1992 led to genetic resources activities 
being concentrated in one of CIP's new Programs: 'Gennplasm Management and Enhancement'. 
In other Centres. although the essential conservation activities are concentrated in a Genetic 
(Germplasm) Resources Unit (GRU). genetic resources research work is spread throughout the 
Centre. as at CIAT. where consideration is being given to merging the Biotechnology Research 
Unit (BRU) and GRU into a single Unit or Program. IPGRIIINIBAP's genebank is unusual in 
that it is sited at the Catholic University of Leuven, Belgium. to whom IPGRIIINIBAP has 
successfully contracted out the maintenance and operation of its in-vitro banana and plantain 
collections. 
These comments are not intended to favour any particular organizational system but to show the 
variation that occurs across Centres. What is evident is that there is a general trend for greater 
collaboration between Genebank staff and scientists from a range of disciplines within a Centre. 
As a generalization. it is probably fair to say that at most Centres whilst a genebank or GRU still 
plays an important supporti.ng role for a Centre's other scientists and for its clients outside the 
Centre. a number of changes are occurring that are likely to enhance each genebank's own 
scientific standing and role. 
3. Linkages with other gennplasm conservation centres, including regional and 
networking arrangements 
The Panel recognized the importance of strong linkages, especially in a System-wide Genetic 
Resources Program that is itself an integral part of a much larger global effort. The comments 
made on the wide extent of linkages of individual Centres are therefore presented in full in 
Appendix 6. 
The Panel was impressed with the widespread. strong and productive linkages among CGIAR 
Centres on genetic resources and between them and other non-CG Centres, NARS and Networks, 
and thought that the System should publicize more effectively these successfullinkages on genetic 
resources and allied re·search and development The experiences of exi.sting networks. particularly 
in terms of successes and failures, could provide valuable infonna~on, especially in relation to the 
effective utilization of genetic resources. The strong linkages that have been described serve to 
achieve a coordinated effort of lARCs. NARS and NGOs bút the Panel thought that NARS 
representatives could be more actively involved in the planning of policy and strategy on genetic 
resources at the Centres. 
RECOMMENDA TION. The SGRP should take steps to publicize widely and more 
effectively the successful and productive linkages on genetic 
resources that have been established among the CGIAR Centres, 
as well as with NARS and centres of excellence in developed 
e o un tries. 
¡}' 
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RECOMMENDA TION. 
RECOMMENDA TION. 
Because of reorganization at severa! Centres which has caused 
uncertainties about shared responsibilities, the CGIAR Centres 
should review existing formal agreements or MOUs with each 
other and with other institutions and. where none exist formal 
agreements should be made. Such agreements are particularly 
important in relation to duplicate storage of accessions. 
Centres should encourage temporary exchanges of GRU staff both 
between Centres and with NARS. which could have a stimulating 
and beneficia! effect 
4. Agreement with the host country(ies} on the ownership and movement of material 
Although most Centres have formal agreements of a general nature with the Govemment (or with 
a Govemment Institute) of the host Country(ies). such agreements do not always explicitly cover 
genetic resources. However. although genetic resources are sometimes noc covered specifically. 
there appears to be a common understanding in the host country whereby a Centre's plant genetic 
resources can be made freely available to any users for agricultura! research purposes, provided 
phytosanitary regulations are observed. Sorne Centres, such as ICRAF and ILRI. are currently 
negotiating new agreements with their hose country. 
Where there are agreements on ownership and movement of material, there is, as might be 
expected, considerable variation in detail. The Government of Colombia recognizes the right of 
CIA T to import and export gene tic material for research purposes and ·co m ove such material 
within Colombia provided national phytosanitary regulations are adhered to. The use and 
exploitation of CIMMYT germplasm within Mexico falls under Mexican legislation in force at 
the time and Mexico has first right to the use of the germplasm. CIP's Agreement with the 
Governmenc of Peru includes activicy by CIP in collecting, maintaining and distributing 
germplasm so that it can be utilized nationally and intemationally for purposes of genetic 
research. liT A has the power, subject to any trust. to hold or dispose of any property (including 
germplasm) it acquires, provided the objectives of the Centre are mel Under IRRI's new 
Internacional Status Agreement with the Government of the Philippines. it is clearly stated that the 
genebank and its genetic resources would not become the property of the University of the 
Philippines upon the dissolution of IRRI. Under an Agreement between the Govemment of Cote 
d'Ivoire and W ARDA, member states of W ARDA are the legal owners of all germplasm for 
which W ARDA is custodian. In the event that 'force majeur' conditions made relocation of 
W ARDA necessary. it is agreed that W ARDA "shall deposit its germplasm samples with the most 
appropriate intemational germplasm bank". 
ICLARM does not as yet have an overall host agreement for all of its activities in the Philippines, 
though such an agreement is expected very soon. Meanwhile, ICLARM has Memoranda of 
Agreements (MOAs) with those institutions that participate in the project "Genetic Improvement 
of Farmed Tilapia (GIFI)", under which "fish germplasm is held by ICLARM asan intemational 
resource for research to further the improvement of fish farming in the Philippines and other 
countries." ICLARM is also developing an agreement for di;stribution of germplasm ro the prívate 
sector and. as it is already involved in germplasm acquisition, genebanking and germplasm 
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disseminacion to a lirnited extent. it propases to release in 1996 a policy statement on flsh genecic 
resources and intellectual property rights (IPR). There is a set of protocols for the transfer of flsh 
within the Internacional Network on Genetics in Aquacu1ture. which currently has 13 members. 
with ICLARM as Member-Coordinator. In the Solomon Islands, ICLARM's agreement 
specifically permíts the export of germplasm to other countries, but ICLARM lirnits this to the re-
establishment of certain species which have been extinguished by over-exploitacion in the areas of 
the Indo-Pacific, such as giant clams in the Philippines and Western Samoa. 
5. Institutional policy on material that is designated under the IARC's Agreement with 
FAO 
Most of the Centres signed Agreements with Host Countries prior to 1983 when FAO member 
countries adopted the Internacional Undertaking on Plant Genecic Resources and established the 
Commission on Plant Genecic Resources (CPGR). Under the legal framework of the Internacional 
Undertaking the "Global System for Plant Genecic Resources" was developed. As part of this 
system the F AO Internacional Network of ex-situ Colleccions aims to ensure safe conservacion and 
to provide an equitable means whereby all countries have access to plant genecic resources (PGR). 
so as to enhance their agricultura! sustainability, produccivity and well-being, while they share 
equally and fairly in the beneflts accruing from the utilizacion of such resources. At present the 
F AO Network encompasses the PGR Colleccions of the CGIAR Centres, which hold their 
collections in trust for the benefit of hurnankind. Those. colleccions held by CGIAR Centres 
which have been designated under FAO/CGIAR Centre Agreements will continue to be readily 
available to all. Germplasm added to the Centres/ PGR subsequent to the coming into force in 
December 1993 of the Convencion on Biological Diversity (CBD), which affumed the sovereign 
rights of States over their nacional resources, could be subject to condicions imposed by the 
country of source. Nevertheless, breeders, scientists and farmers will continue to have 
unrestricted (with the lirnitacion that no IPR can be applied to the material) and free access to the 
enormous source of diversity stored in the CGIAR Centres' Genebanks prior to December 1993. 
This ítem is as yet not applicable to ICLARM. 
The numbers of accessions designated to FAO by the IARCs are summarized in the Table B. l. l. 
(Appendix 7): "Ex situ Colleccions of Plant Germplasm at CGIAR Centres". Where material has 
not been designated to FAO because it fails to meet the Internacional Standards agreed by FAO 
and published by F AOIIPGRl, steps are being taken to bring such material up to the necessary 
standards, when it will be designated to F AO. 
Most Centres are making use of an lnterim Material Transfer Agreement (MT A) or a similar 
document for the release of germplasm and an Interim Germplasm Acquisicion Agreement 
(GAA) as prepared by the lnter-Centre Working Group on Plant Genetic Resources for collecting 
rnissions and for receipt of germplasm. Boards at sorne Centres are reviewing these Interirn 
Agreements with a view to meeting a Centre's specific requirements. The CIMMYf Board has 
approved Agreernents that deviate to sorne extent frorn the lnterim Agreements currently under 
review by F AO's legal experts and its Commission on Plant Genecic Resources. 
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After the CBD and following the approach of the Inter-Centre Working Group on Genetic 
Resources (ICWG-GR) and the CGIAR Genetic Resources Policy Committee. sorne Centres now 
accept only those germplasm accessions acquired without strings attached and which are provided 
by the donor as 'common good'. 
ICRAF is experiencing sorne difficulty with multiple purpose trees and shrubs (MPTS) in being 
able to satisfy all the obligations of its Agreement with F AO. and indicated a desire to discuss 
with F AO the possibility of using different car.egories of gennplasm for MPTS. ICRAF does not 
want to leave germplasm stored in its GRU as undesignated. and the Panel thought that ICRAF 
and IPGRI should hold discussions with F AO as soon as possible. 
RECOMMENDA TION. ICRAF should discuss as soon as possible with FAO its proposals 
for the conservation and utilization of MPTS germplasm. 
6. Restoration ol gennplasrn 
All Centres are committed to the restoration of material to countries of collection in line with the 
spirit of the CBD and respond positively to requests for such restoration when sufficient seed or 
propagules are available. If seed or propagules are not available at the time of a request. steps are 
taken to regenerate for restoration purposes. Additionally. Centres are responsive to NARS which 
want to establish, or add to genebanks of their own. and wish to build up their collections with 
material from other countries. Centres are careful to ensure that permission is obtained when 
necessary from a country of origin before they mak.e such transfers. Moreover. when Centres 
engage in collecting expeditions, duplicate material is deposited in the country of origin. 
In severa! instances Centres have restored to NARS duplicate samples of accessions that have 
been lost or damaged by the NARS concemed. Sadly. there are examples where material has 
been restored by Centres and subsequently lost becau.se of inadequate facilities or resources by a 
country of origin. Table A6.l provides a surnmary of gennplasm restored by the Centres over 
the period 1981 to 1995, when a total of 37 countries received part of the germplasm of the 18 
different crops or species listed. The Seeds of Hope Project to help recover the agricultural 
research capacity and production of Rwanda also serves to emphasize the important role of the 
Centres in restoration of germplasm. 
At W ARDA restoration of germplasm has been 'inward' as well as 'outward'. After the loss of 
rice material in Monrovia. Liberia. as a consequence of civil disorder, duplicate samples were 
obtained from IRRI and liT A and over 80% of W ARDA's accessions were replaced. Subsequent 
to this replacement WARDA has itself restored 1075 accessions of rice to six West African 
countries. 
Whilst most Centres have restored material to NARS. sorne Centres appear to be more pro-active 
than others in encouraging NARS to participare as recipients of such material and have plans in 
place to restore such material through specific projects that include research and training 
components in addition to the physical shipment of germplasm. 
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This ítem is as yet not applicable to ICLARM. but could apply in future to freshwater tishes and 
marine invertebrates. 
RECOtvtMENDA TION. Through the SGRP. Centres should be encouraged to give high 
priority to publicizing to NARS the availability of gennplasm for 
restoration. and to assisting NARS to develop expertise and 
facilities for such restoration. 
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Table A.6.1 Restoration of germplasm by CGIAR Centres from 1981 to 1995 
~ ~ >.. ~ ! ~ .!! ~ ~ ~ .S u -~ ~ :a u ~ 
Argentina Jt 
Bolivia X 
BO!Swana 
Brazil 
Cambodia 
Cameroon 
Chile 
Dominican ReiJ. 
Ecuad~ 
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Honduras 
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!ran X X 
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Mexico 
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Nigeria 
Pak:istan 
Panama 
Paraguay X 
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Rwanda 
Sen~a! 
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Sudan 
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Turkey 
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MPTS = Multiple Purpose Trees and Shrubs 
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7. Future Outlook 
Ata time when global attention is focussed on biodiversity, the CGlAR Centres recognize that 
they have an increJSingly important role in this area.. working coherently with other CG Centres 
either directly or through the SGRP. and with FAO. NARS and NGOs and through the 
strengthening of intemational and regional networks. Continued support for NARS is seen as 
critical, through the supply of plant material and training of NARS staff thus enabling them to be 
partners in the global effort and take up their conservation obligations under the CBD. 
Another consideration is the effect of NARS policy on tenns and conditions of access under the 
CBD. Centre policy with respect to the collection of new material is inextricably related to the 
difficulty faced by Centres in estimating current coverage of their mandate crops and related 
species (see Section B. l). ILRI has stopped the collection of forages until developing country 
Governments complete their policies on tenns and conditions of access under the CBD. Sorne 
Centres think that until they have a better objective assessment of current levels of genetic 
diversity in their existing collections. they should limit funher collection to threatened 
populations. particularly of wild and weedy related species. Other Centres claim that they are able 
with confidence to identify gaps in their collections and are proposing to take steps to fill such 
gaps. 
RECOMMENDA TION. Centres should give high priority to detennining more accurately 
coverage in collections held by them and when they are 
confidently able to identify gaps in these collections. or where 
genetic biodiversity is under threat. they should seek funding and 
parmers. including FAO. to mount collecting expeditions. 
B. PLANT SPECIES ASSEMBLED AND CONSERVED IN THE GENEBANK 
l. List of species and categories 
A list of species and categories in the ex situ collections of gerrnplasm (PGR and FiGR) at the 
twelve Centres which were reviewed is included in Table B. l. l. In addition, the numbers of 
accessions that ha ve been designated to F AO are listed in Table B. l.l. There is no table for 
ICRAF which is currently quantifying its genetic resources. For PGR accessions are grouped into 
four categories: 
l. 
2. 
3. 
4. 
Advanced Cultivars and Breeding Lines 
Landraces or Primitive Cultivars and 
Old Cultivars 
Wild/Weedy Species 
Others 
AC&BL 
LR&OC 
ws 
Others 
Of CIA Ts 41,061 Phaseolus accessions ( of which 27,813 are airead y increased), 90% correspond 
to P. vulgaris, 5% to P. lunatus. 2% to P. coccineus, 1% to P: polyanthus, clase to 1% to P. 
acutifolius. and about 0.6% to wild non-cultivated species. Most accessions of the cultivated 
species are landraces, with a very low percentage (less than _f%) of bred material. mostly in the P. 
vulgaris collection. A back-log includes duplicare matefial, material without passport data. 
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material recovered with poor viability and sorne material with full passport data. CIA Ts cassava 
collection comprises about 87% of landraces and the remainder are advanced cultivars (277) and 
hybrids (293). The in vitro collection holds 5.632 clones of Manihot esculenta, an additional 353 
accessions of 29 Manihot species and 3 undefmed species. and a set of genetic stocks developed 
for molecular mapping. 
The tropical forages germplasm at CIA T comprises 150 genera with more than 730 wild 
undomesticated species of possib1e forage potential. About 90% of the collections are legumes. 
lO% are grasses. Over 50% of the collection comprises the legume genera Stylosanthes, 
Desmodium, Centrosema, Zomia and Aeschynomene. CIA T has designated to F AO its current 
collection of Manihot cassava but only 64 and 65 per cent respective1y of its Phaseolus beans and 
tropical forages. 
At CIMMYT the bread wheat collection of 71,171 accessions makes up 52% of the total 
collection (136,637) of cereals. Sixty-five per cent of the bread wheat accessions are AC & BL. 
the remainder LR & OC. Only 36% of the bread wheats is designated to F AO while 93% of 
CIMMYT's maize collection (13,070 accessions) made up mainly of LR & OC is designated. Out 
of a total of 15,000 accessions of Triricale. made up entirely of AC & BL. 8151 (53%) are 
designated to FAO. CIMMYTs collections of bar1ey. durum wheat and primitive and wild wheat 
are back-up to !CARDA 
In recent years CIP has successfully reduced its collection of potato through the elimination of 
duplicares to 6.190 of which 4.788 (77%) are designated to FAO. Sixty per cent of the potato 
collection are LR & OC. The bulk (98%) of CIP's sweet potato collection of 6,522 is designated 
to F AO, while 639 of 1.132 accessions of Andean roots and tubers (ART) are designated. As for 
potato. about 60% of the sweet potato accessions are LR & OC; the ART collection is composed 
ofLR& OC. 
At !CARDA, out of a total of 109,029 accessions only 3,645 have not been designated to FAO. 
The non-designated material has been mainly acquired since designation was made in June 1994. 
The W ANA region includes the primary centres of diversity of sorne of the world's major food 
crops. including those under W ARDA's mandate: wheat. barley. chickpea. 1entil, faba bean and a 
number of important pasture and forage legume species and the value of ICARDA's PGR 
collection is reflected by the numbers of accessions of these crops and their relatives. Barley 
( 41 %) and durum wheat (33%) make up the greater part of the cereal collection, with faba bean, 
chickpea and lentil each accounting for roughly one third of the food legume collection. The 
forage legume collection is comprised mainly of the genera Medicago, Vicia, Trifolium, Lathyros 
and Pisum. 
Accurate figures on accession numbers at ICRAF are not as yet available but the list of species 
covers Sesbania spp, lrvingia spp, Grevillea robusta, Markhamia lutea, prosopsis africana. West 
African MPTS species. lnga spp and Bactris gasipaes. 
Much of ILRI's collection of forage germplasm of 13,470 accessions is made up of wild/weedy 
species (96%) and includes 1.258 species of 329 genera Of the total collection of 13.470 
accessions. 10,587 (79%) ha ve been designated to FA<?¡ Together, temperare and tropical 
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legumes make up more than 50% of the collection, which also contains temperare and tropical 
fodder trees. temperare and tropical grasses. and other temperare and tropical forages. 
The GRU at IIT A curren ti y covers three different crop groups: crop species for which IIT A has 
(or has once had) a specific crop improvement mandare and their wild relatives: 
l . Cowpea. yam. rice. maize. cassava plantain/banana. soybean, sweet patato and taro. 
2. African indigenous food legurnes: Bambara groundnut. African yam bean. Kersting's 
groundnut and rniscellaneous legumes. 
3. Cover crops. shrubs and multipurpose tree species. 
The en tire collections of cowpea. bambara groundnut and soybean ha ve been designated to F AO. 
along with 98, 96 and 71 per cent for rice. yam and cassava respectively. These six species 
comprise 94% of a total collection of 39.765 with cowpea and rice as the largest pan. Among a 
wide range of minority collections are small collections of maize, rnultiple purpose trees and 
shrubs (MPTS) and plantain/banana. For both rice and cowpea.. LR & OC make up the greater 
part of the collections. There are 54 species of the 10% in wild species in the rice collection, 24 
wild species in the Manihot collection and over 100 wild species of MPTS. 
At ICRISAT the total collection of 110.374 accessions is comprised of sorghum (32%). pearl 
millet (19%), chickpea (16%), pigeonpea (12%), groundnut (13%) and minar millets (8%). LR 
and OC are the main components of each of the crop collections. With the exception of 
groundnuts, for which there are 175 interspecific derivatives, the 'Others' cornponent is made up 
of genetic stocks. ICRISAT has designated 86% of its total collection to FAO. 
All 1051 accessions of banana and plantain germplasm at IPGR.IIINIBAP are designated to F AO. 
The Intemational Rice Genebank at IRRI only conserves species in the genus Oryza. and re1ated 
genera in the Tribe Oryzae. In IRRI's large collection of 80,646 accessions of cultivated and wild 
species and their relatives are 76.614 accessions of O. sativa of which 75,354 are LR & OC and 
1.260 are BL. The O. glaberrimma collection of 1.254 accessions is made up entirely of LR & 
OC. The remainder of the collection is made up of wildlweedy species. Of the IRRI's rice 
collection of 80,646 accessions 79,277 (98%) have been designated to FAO. 
Rice species in W ARDA's working collection include Oriza sativa, O. glabem·ma. O. 
longistaminata and O. banhii ( Breviligulata). There are 17.440 accessions in the collection but 
only 4,872, out of a total of 8,000 Up1and rice accessions have been designated to FAO. AC & 
BL make up three quarters of the O. sativa collection while O. glaberrima is 100% LR & OC. 
The FiGR collections at ICLARM comprise the live fish and cryopreserved spermatozoa of eight 
strains of Nile tilapia (Oreochromis niloticus): four African strains imported during 1988, 1989 
and 1992 into the Philippines from Egypt Ghana.. Kenya and Senegal; four Asian farmed strains 
popularly known in the Philippines as 'Israel'. 'Singapore', Taiwan' and Thailand'. 'Israel' is 
derived from founder stocks of Ghanian origin kept in Israel; 'Singapore' from a stock of Ghanian 
origin shipped from Israel to Singapore; Thailand' from a stock of Egyptian origin introduced to 
the Philippines via Japan and Thailand. and Taiwan' from a Taiwan stock that was probab1y of 
Ghanian origin. 
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Severa! Centres have bacterial/fungal collections. At these Centres the Panel recornrnended that 
an effort be rnade to duplicate the collections off-site and to declare that such collections are held 
'in-trust' so asto keep thern within the .public dornain and treat requests in a similar fashion to that 
devised for designated plant gerrnplasrn. Such collections should be catalogued and the data on 
thern be added to SINGER. 
RECOMMENDA TION. 
2. Estimate of coverage 
Those Centres that hold bacteriallfungal collections should declare 
that these collections are held 'in-trust' and arrange for their 
duplication off-site. Such collections should be catalogued and the 
data on thern be added to SINGER. 
The question of coverage was one that created great difficulty. 'Coverage' was defmed as a 
"rough estimate of the percentage of the existing gerrnplasrn diversity in nature that is represented 
(in a genebank.)." 
Although the Centres contain the rnost cornprehensive collections of their mandate crops and their 
wild relatives in existence in the world, responses to this question varied frorn a confident 
provision of an actual percentage figure for sorne crops through Iengthy descriptions of what 
rernained in the wild to a ni1 response. Sorne Centres emphasized the need for rnuch more 
accurate quantitative estimates of true genetic diversity befare an answer could be provided. 
Others stressed the need for exhaustive global databases befare coverage could be estimated. 
Despite these varied responses, the Panel gained the irnpression that Centres are usually able to 
identify gaps in their collections, to determine where new collections would be rnost rewarding 
and to pinpoint areas where resources are threatened with wipe-out They are, however, with a 
few exceptions, sorne way from being able to provide an accurate quantitative figure for 
'coverage'. 
In severa! Centre reports the Panel either recommended that further collection work for specific 
requirernents should be made or support.ed Centres' plans to mak.e such collections. 
One area that gives cause for concem is that of African maize gerrnplasm which led the Panel to 
recommend that there is a need for action. 
Most Centres are faced with the dilemma of knowing whether it is better to continue collecting 
and adding to material in their genebank.s, or to give preference to the many jobs that are needed 
to be done on material already within their genebank.s. There is no easy answer and where gaps 
are recognized in collections and where likely genetic wipe-out or heavy damage is perceived 
collecting expeditions will be necessary. At the same time, intemational standards on conserved 
material have to be attained and proper characterization and evaluation hold the key to bett.er 
utilization of the large numbers of accessions that are already in the genebank.s. While fmancial 
constraints are as limiting as they are at present it will not be possible to fulfil al1 the requirernents 
that are necessary for optimization. 
1¡ 
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RECOMMENDA TION. There is a need to collect and conserve African rnaize gerrnplasrn 
as soon as possible. A rnodality should be reached between IIT A 
and CIMMYT in the comext of the SGRP so that appropriate steps 
are taken. 
C. GENEBANK MANAGEMENT, OPERA TION AND RESOURCES 
l . Organizational set-up within the Centres 
The organizational set up of different Centres' genebanks or GRUs varíes considerably (see 
Section A.2), both frorn the viewpoint of organization within a genebank and a genebank's own 
position within a Centre's general organizational structure. . 
Genebanks are generally part of Programs or Departments and in rnost cases the Head of a 
Genebank reports to a Head of a Program or Department, who in tum reports to a Deputy-
Director General (Research or International Co-operation) or Director. There are, however. 
Centres where the Head of the GRU reports directly toa Deputy-Director General. 
Sorne Centres are currently reviewing their organizational set-up. 
The panel was pleased to note that a few Centres either had. or were considering the establishment 
of an Advisory Cornmittee on Genetic Resources or its equivalent 
RECOMMENDA TION. All Centres should consider establishing an Advisory Cornrnittee 
on Genetic Resources with specialists from different countries, 
preferably frorn NARS. 
2. Adnúnistrati~n and rnanagement 
(a) Human resources 
A few of the larger Genetic Resources Units (GRUs) have severa! internationally recruited senior 
scientists of PhD standard assigned to genebank rnanagement and research, sorne have two senior 
scientists (or equivalent), whilst the srnaller Units have only one (or severa! scientists contributing 
part of their time to genetic resources work). These scientists have strong support frorn nationally 
recruited staff. sorne at MSc level. others of BSc and Technician standards. In general. these 
technicians are highly specialized and well-trained in the techniques and procedures used m 
genebank activities. 
The T AC-Commissioned S tripe Review of Gene tic Resources in the CGIAR in 1994 thought that 
genetic resources conservation and related research is by far the most important activiry for the 
CGIAR in the long-term and should. therefore. be assured of adequate and secure funding. The 
perception of the Panel which visited Centres for the present Review was that the GRUs of most 
Centres. because of fmancial constraints, were understaffed,in relation to their responsibilities and 
work.load and to attaining the high standards expected of them. 
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(b) Financial resources 
Cencres were fr:.lnk and helpful in providing budget and operational figures for the fmancial 
management of genetic resources activities. However, because of differences in the 
organizational scructure arnong Cencres the Panel found it difficult to apportion costs to different 
aspects of genetic conservation, research and utilization and to attain comparability between 
Cencres. especially as sorne Centres included overheads while others did not Subsequent to most 
of the individual reviews the Panel had access to SGRP fmancial statistics for genetic resources 
activities at each of the Centres for the years 1994, 1995 and 1996 (projected). lt was therefore 
decided to include a summary of the financia! figures from the SGRP tables in this Report. 
Total spend for the eleven Centres in Table C.2.1. was US$million 14.184, 17,282 and 21.904 for 
1994. 1995 and 1996 respectively. Ignoring inflation. this apparent trend of increased financia! 
resources occurs ·for seven Centres with a large increase at liTA between 1994 and 1995. 
W ARDA's expenditure for 1995 was down on 1994; ICRISAT hada reduction in 1995 compared 
with 1994 anda slight increase for 1996 over 1995. IRRI's 1996 figure is slightly down on that 
for 1995. and ICARDA's 1996 figure down on that for 1995. 
The Panel fe1t that Centres had different perceptions of what constiruted genetic resources 
activities and thought that the SGRP should commission a desk srudy by a consultant who is 
expert in the fmancial managernent of scientific research to quantify objectively the cost of 
different aspects of genebank operations across the Centres. Such a srudy should make it possible 
to identify the actual cost of running genebanks at different Centres and provide a breakdown in 
terms of current cost per accession of different crops. 
RECOMMENDA TION. 
(e) Physical plant 
The SGRP should commission a desk study by a consultant who is 
expert in the fmancial management of scientific research to 
quantify objectively the cost of running genebanks at different 
Centres and provide a breakdown of the current costs of 
maintaining accessions of different crops. 
lnforrnation on physical plant facilities at the eleven crop different Centres is summarized in 
Tables D. l.l. and E. l.l. (Appendix 6.). The Panel was generally satisfied with the basic 
equiprnent. power supply, alann and security arrangements, and safety precautions against 
earthquake. fue, flood, theft etc. Where shortcomings were identified by the Panel they were 
highlighted in individual Centre reports and appropriate recommendations rnade. At sorne 
Centres there is considerable pressure on storage space with sorne nearly filled to capacity. 
CIMMYT is about to build new facilities and severa! Centres are reviewing the position with the 
intention of seeking funds to build new facilities and renovate old. 
11 
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(d) Plant quarantine and gennplasm health facilities 
Centres adhere to national and international phytosanitary and certi.fication requirements for the 
import and ex.port of germptasm and collaborate closety with host country quarantine officers. 
Most Centres have their own Seed Health Unit (Laboratory) or equivalent, or are in the process of 
establ.ishing one. Sorne of these Units are under the supervision of the National Quarantine 
Organisation of the host country. Material ex.ported from a Centre is accompanied by an 
lnternational Phytosanitary Certificate and for sorne Centres with a Health Certificate issued by 
the Centre. 
The Panel was impressed with the rigorous standards of plant health set by the Centres which 
either destroy infected material if it presents a potential risk or try to clean it up to eliminate 
pathogens. Periodic inspection of plants. roguing, the use of fungicides and insecticides. and the 
use of rapid. accurate techniques for pathogen detection ensure the maintenance of health 
standards and Centres continue to strive to raise these standards to a higher level. 
Post-entry quarantine isolation of facilities are under pressure and sorne Centres are taking steps to 
ex.pand these facilities. 
The Panel was informed that plant pathologists from the Centres had agreed that plant germplasm 
health statements should be developed and made available by all Centres. The Panel strongly 
supported such a move. 
A serious problem faced by sorne Centres is a difficulty, particularly with virus-infected plants 
that are vegetatively propagated. in anaining the speedy and effective clean-up of infected 
material. Such clean-up creates strains on both human and fmancial resources (see Section E. l). 
Among recommendations made by the Panel at several Centres was one that suggested that 
Centres should seek to involve NARS in this process. 
RECOMJ\IlENDA TION. 
RECOMJ\IIENDA TION. 
The preparation of germplasm health standards for geneban.k 
material should be prepared by each Centre as soon as possible. 
Those Centres ex.periencing difficulty in their clean-up of infected 
material should seek extra resources and try to involve NARS in 
such clean-up. 
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Table C.2.1. Summary of expenditure (US$ 000) on genetic resources activities by eleven* COlAR Centres reviewed by the Panel; tigures are derived from SGRP 
Tables 1, 2 and 3. 
CIAT CIMMMYT CIP ICARDA ICLARM ICRAF 1CRISAT liTA ILRI IRRI WARDA Total 
1994 
Research 1,344.0 1,002.9 1,102.0 991.0 1,008.0 1,935.9 671.2 520.3 2,421.0 1,365.0 214.0 12,575.3 
Agenda 
Compl. 0.0 0.0 440.0 264.0 198.0 0.0 191.7 0.0 0.0 445.0 70.0 1,608.7 
Acúviúes 
Total 1,344.0 1,002.9 1,542.0 1,255.0 1,206.0 1,935.9 862.9 520.3 2.421 .0 1.810.0 284.0 14. 184.0 
1995 
Research 1,663.0 1,033.8 1' 176.0 1,007.0 1,278.0 2,199.9 715.3 1,605.0 2,731.0 1,487.0 163.0 15,059.0 
Agenda 
Compl. 0.0 0.0 481.0 382.0 502.0 0.0 57.7 67.7 0.0 733.0 0.0 2,223.4 
Acúvities 
Total 1,663.0 1,003.8 1,657.0 1,389.0 1.780.0 2,199.9 773.0 1,672.7 2,731.0 2,220.0 163.0 17,282.4 
'" 
1996 
Research 1,728.0 1,275.8 1,764.0 1,114.0 2,631.0 4,334.0 782.6 1,693.9 2,821.0 1,487.0 288.0 19,919.3 
Agenda 
70.1 0.0 Compl. 0.0 0.0 506.0 51.0 577.0 0.0 0.0 711.0 70.0 1,985.1 
Acúviúes 
Total 1,728.0 1,275.8 2,270.0 1,165.0 3,208.0 4,334.0 782.6 1,764.0 2,821.0 2,198.0 358.0 21 ,904.4 
* IPGRIIINIBAP is omitted as its budget is incorporated with that of the lPGRI budget in the SGRP tabks. 
D. DESCRIPTION OF AVAILABLE FACILITIES, TYPES AND l\IIETIIODS OF 
CONSERVA TION 
l. Short-, medium- and long-term conservation 
The conservation and ancillary facilities and features at each of the Centres are summarized in 
Table D. l. l. These facilities were carefully inspected by the Review Panel. Where inadequacies 
in these facilities were perceived by the Panel they were itemized in the reports made to each 
individual Centre with appropriate recommendations. As is indicated under Section E. the 
buildings, facilities and equipment were generally of the quantitative and qualitative calibre 
needed to fulfil the requirements set by Intemational Genebank Standards for active and base 
collections unless stated otherwise. Moreover, the technology and procedures adopted and 
followed by staff satisfied the Panel (unless stated otherwise). A serious problem, however, at 
severa! Centres is the lack of adequate facilities and resources for timely 
regeneration/multiplication. 
New facilities are under construction at ICRAF, modifications are being made at ILRI anda new 
building is about to be constructed at CIMMYf for wheat and maize conservation. Several 
Centres are aware that shortage of storage space could create problems in the medium- to long-
term. Sorne Centres are investigating the feasibility of building new facilities or modifying 
existing ones. 
2. ln-vitro conservation 
Tissue culture facilities exist at Centres responsible for crops that are usually propagated clonally, 
i.e. CIAT (cassava), CIP (potato, sweet potato and ARTC), UTA (yam, cassava. plantain and 
banana. and cocoyam), ILRI (grasses), IPGRIIINIBAP (plantain and banana). Outline 
descriptions of facilities for in vitro storage at these Centres are also given in Table D. l. l. At 
CIA T steps are being taken to increase the in vitro storage capacity. At ILRI facilities are 
available for in vitro conservation and there is an in vitro laboratory but currently these facilities 
are not used for conservation, though technologies have been developed and tested for sorne 
grasses. ILRI considers it more practica! to maintain field genebanks. A slow-growth method of 
storage is used for most material, and plantlets can nollilally be kept for one to two years without 
subculture to fresh media. IPGRIIINIBAP also has satisfactory protocols and facilities for in-vitro 
storage of banana and plantain. 
Cryopreservation for long-term, low cost conservation, is under study at severa! Centres and 
CIA T expects to ha ve soon an improved protocol applicable to all genotypes of cassava. 
A recommendation on the need for Internacional Genebank Standards for clonally-propagated 
accessions is made in Section E.2. 
3. Field Genebanks 
Field genebanks are irilportant components of GRUs that have clonally-propagated species and 
crops to conserve. They are backed-up by storage rooms with conditions that usually allow 
storage of root and tuber propagules for up to ayear. CIA T. has an area of about 6 ha allocated to 
'/ 
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a field collection of cultivated cassava and a small area 0.3 ha) for 29 wild Manihot species at 
Cali. Unforrunately many of the accessions are not adapted to conditions at Cali and the Panel 
recommended to CIA T that it should escablish additional field genebank.s under more suitable 
agro-ecological conditions. 
IIT A has a fi.eld genebank. for cassava at Ibadan as well as a field collection at Ubiaja. Nigeria. 
Using an elegant minisett propagation technique IITA also has a field genebank of yam at Ibadan. 
A plantain/banana collection is maintained by the Plantain/Banana Improvement Programme ac 
IIT A's scation at Onne. in East Nigeria and there is a small arboretum for MPTS at Ibadan. 
CIP's strategy to conserve the genetic resources of its clonally propagated crops includes the 
annual propagation of potato and ARTC collections in a field genebank at Huancayo, and of 
sweet potato and other ARTC in field genebanks at La Molina and San Ramon (all in Peru). ClP 
faces a problem similar to that of CIA T with cassava in that many of the ARTC are poorly 
adapted to conditions that prevail at the Centre's experimental· stations. 
ILRl has field facilities with irrigation available at Oebre Zeit and Zwai in Ethiopia for a field 
genebank. with 1200 accessions of grasses. 
Four major field genebank.s act as Regional Field Genebanks for IPGRUINIBAP m the 
Philippines, Honduras, Cameroon and Burundi. 
ICRAF has severa! field genebanks. At the liT A station at Mbalmayo, Cameroon, there is a 
collection of 62 accessions of lrvingia gabonensis and seedlings of l. wombulu are being raised 
for planting out there in 1996. In Kenya the ICRAFIKEFRIIKARI station at Maseno has 95 
accessions of Grevilla robusta and the station at Maseno has 46 accessions of Markhamia lutea. 
In Nigeria the NACGRAB station at Ibadan grows 55 accessions of l. gabonense and the IIT A 
station at Onne also has 59 accessions. In Peru, the INIA station at Yurimaguas has 303 
accessions of lnga spp as well as 134 accessions of Bactris gasipaes. 
CIMMYT has a field genebank at Tlatizapan, Morelos, Mexico for its 150 accessions of perennial 
Tripsacum spp. 
4. Duplicate comervation for safety 
The Centres emphasized to the Panel their recognition of the importance of duplicates being 
placed off-site under safe and suicable conditions for safety. Considerable advances have been 
made in recent years in placing more duplicates off-site but there are few instances where 
complete collections were successfully duplicated in this way. Inter-Centre collaboration is 
helping in this respect and the agreements, both fonnal and infonnal, between Centres for this 
purpose have been highlighted in Appendix 5. Another approach to protect collections is by 
restoring duplicate sets to interested NARS in countries where genetic resources were collected 
(see Section A6). 
Oetails of the safety duplication of the Centres' genetic resoun::es are given in Table 0 .4. 1. Minor 
differences occur between accession totals in Tables B.l.l. and 0.4.1. as a consequence of 
different sampling dates from the databases. There are no Tables 0.4.1 for ICLARM and 
IPGRUINIBAP. t~ 
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The total of 28.271 accessions of Phaseolus beans in Table 0.4.1. for CIA T represents only that 
part of the collection at CIA T which has airead y been increased (regenerated). CIA T has two 
formal agreements for holding a duplicare of the Phaseolus collection as black box, one with 
EMBRAP A. CE:,;ERGEN in Brazil and the other with CA TIE, Costa Rica. Nearly 90% of the 
total increased collection is duplicared at CATIE or 55% of CIATs total P. vulgaris collection. 
Although parts of the Phaseolus bean and tropical forage collections are duplicated in USDA 
genebanks. there is no formal agreement. and the Panel recommended that CIA T should seek to 
arrange such an agreement There is no formal duplication of CIA Ts cassava collection off-site, 
though it is estimated that there is duplication of 90% of the collection in different NARS and at 
liT A. CENARGEN holds a large representation of the wild Manihot spp. The establishment of a 
duplicare base collection of CIA Ts tropical forages is regarded by the Centre as a high priority 
and discussions are underway with ll..CA and NSSL in the USA Nevertheless, a large proportion 
of the tropical forage collection is held as "common accessions" (in active duplication in ll..CA. 
CENARGEN. CSIRO (Australia) and the University of Aorida, USA). About 41% of legumes 
and 57% of grasses are jointly lisred with these institutions, which serve as back-up to the CIA T 
collection. Also, 50% of the accessions from the "key species" is shared with these insti.tutions. 
Maize duplicate samples (a large part of the base collection) from CIMMYTs genebank are held 
at NSSL, USA and lNIF AB. Mexico while wheat samples are held at NIAR, Japan: A WCC, 
Australia: NSSL. USA and ICARDA. Many maize accessions are also duplicated in active 
collections in other Latín American NARS genebanks. There are formal agreements with NSSL 
and !CARDA but not with the other organizations. 
The ICARDA collection (durum wheat and wheat wild relatives) is presently stored at CIMMYT. 
but difficulties. which CIMMYT is confident of overcoming, have arisen in getting additional 
black-box, non-treared seed. through the Mexican Plant Quarantine Service. 
Seed samples of about 3,000 of CIP's cultivated patato accessions have been duplicated at NSSL. 
Fort Collins, USA but there is no formal agreement A new and more comprehensive batch of the 
genetic diversity found in Andean patato cultivars is ready for shipment to any genebank to be 
maintained as black-box, as soon as agreements are made with collaborating institutions. 
Although many of the accessions of wild tuber-bearing Solanum species from the collection at 
CIP are also maintained by other patato genebanks, a duplicate set of seeds has not been stored in 
another location. because CIP is still undertaking a prograrn to rejuvenate and increase these seed 
stocks, sorne of which are more than 20 years old. With the exception of 213 accessions of wild 
lponwea species that are also maintained at Griffin. Georgia and North Carolina Stare University. 
USA the seeds of lponwea species cannot be duplicared off-site unti.l they are multiplied. There 
is, however, a duplicare (black-box) in vitro sweet patato collection of 4.950 (100% of in vitro 
collection and 93% of total) maintained under a formal agreement with IDEA. Venezuela. A 
duplicare (black-box) collection of in vitro patato accessions is being maintained by INIAP. 
Ecuador, under ·a formal agreement INlAP maintains 3,720 accessions or 100% of the current in 
vitro collection. In addition, accessions of the in vitro patato collection that have been pathogen 
tested were duplicated at the Institut fur Resisrengzenetic Bruntoch, Germany, which have been 
transferred to the German patato genebank at Gross Lusewitz (but no formal agreement). A large 
part of the ARTC collettion maintained by CIP in Lima, Peru, is duplicated in vitro at CIP. Quito. 
Ecuador. · 
/¡ 
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ICARDA's formal agreements with CIMMYT for duplicate storage of cereals bave already been 
alluded to. Off-site duplication of ICARDA's genetic resources varies considerably across 
crops/species, with as muchas 91% of a large lentil collection duplicated at NBPGR, India, but 
only 5 and 9% of wild Hordeum and wild Triricum respective1y. Although not yet duplicated. 
formal arrangements are being made with FIA. Austria, for duplication of foragelpasture species. 
and 35% of the faba bean collection is already duplicated at FIA. Currently under preparation is 
an agreement between !CARDA and the Station Federal de Recherches Agronomiques de 
Changing (RAC), Switzerland, for duplicate storage of the Lathyrus collection. There is a formal 
agreement with ICRlSAT for all accessions of chickpea and its wild relatives. 
ICRAF has formal agreements with ILRI, KEFRI and NACGRAB, Nigeria for off-site 
duplication, and an informal arrangement with llT A for conserving MPTS species on-site at 
Ibadan. Duplication includes, or will include after seed mu1tiplication has been completed: the 
Sesbania spp collection with 109 accessions at the ILRI genebank in Ethiopia; the lrvingia 
gabonensis collection which, for 55 out of the 62 total accessions is duplicated twice in live 
genebanks at 8 different sites in Westem Kenya, and Markhamia tutea live genebanks in Western 
Kenya. An offer has been made by the Oxford Forestry Institute to arrange and pay for the long-
term storage of tree germplasm at the Royal Botanic Gardens, Wakehurst Place, England. 
Networking arrangements exist with NARS in SADC countries for Sesbania germplasm. 
llT A is developing a formal agreement with NSSL and Southern Regional Plan e Station. Georgia. 
USA for the off-site duplication of cowpea and negotiations are underway with the National Plant 
Germplasm lnstitute of ltaly in Bari for the same purpose. A small (1.7%) part of the wild Vigna 
collection is duplicated at the Belgium National Herbareum. In addition, 42% of the rice 
collection has been duplicated at IRRI and the National Seed Storage Laboratory in Japan. Most 
of the yam field collection beld at llT A is the only existing collection, as most of the collections 
held previously by NARS have been lost Unfonunately, though it has explored severa! 
possibilities, llT A has been unable to fmd an Institute willing to maintain a large collection of 
yam without afee. In contrast to yam, 100% of llTA's sweet potato germplasm is duplicated at 
CIP. 
ILRI has formal agreements with CIAT. RGB (Kew) and ISC (ICRlSAn. Niamey and informal 
arrangements with CSIR.O, Australia and USDA for off-site duplication of its forage collection. 
A total of 74% of the collection has been duplicated off-site but this figure contains a few 
unknown number samples which were duplicated in two or more institutions. 
The Taiwan Banana Research Institute holds 414 accessions, representing 39% of 
IPGRI/INIBAP's banana and plantain collection, for safety storage. CATIE in Costa Rica has 
also agreed to store accessions in-vitro and llT A has been approached to store duplicates off-site 
for safety. 
IRRI has an MOU with NSSL, USA. for black-box storage of its rice collections. Seventy-seven 
per cent of O. sariva is already duplicated, 54% of the O. glaberimma collection. Sixty-five per 
cent of IR.RI's wild species collection is stored at NSSL. 
The current W ARDA rice collection was recovered mainly through duplicates maintained at IRRI 
and llT A W ARDA has formal agreements with llT A and IR.RI that llT A will maintain the base 
collection for W ARDA and IR.RI will maintain the dupHcates for safety, as W ARDA itself 
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maintains only a working collection. The experience of the loss of W ARDA's entire rice 
collection in Liberia and the subsequent restoration of much of it through duplicares stored at 
liT A and IRRI emphasizes very strongly the need for off-site duplication. 
RECOM.MENDA TION. 
RECOM.MENDA TION. 
Centres should give high priority to the regeneration and 
multiplication of accessions that have not yet been duplicated off-
site and all gerrnplasm designated under the FAO/CGIAR 
Agreements should be placed for safety duplication in off-site 
genebanks as soon as possible. 
That Centres should seek to establish formal agreements with 
NARS and other Institutes that hold, or are about to hold, 
duplicated material. 
E. GENEBANK STANDARDS 
l. Procedures and methods for gennplasm conservation 
The CGIAR Centres' Genebanks are part of the F AO Network of Ex si tu Plant Gene tic Resources 
Collections and aim to adhere to the FAOIIPGRI International Genebank Standards published in 
1994. During its visits to Centres in Africa and Asia the Panel made use of a Checklist (see 
Appendi.x 7) to assess how well a genebank conforrned to these Standards. The Checklist was not 
used for the flrst four Centres that were reviewed but care was taken to ensure that a proper 
assessment was made. In general. the Panel was satisfied that Centres were mostly attaining the 
necessary technical standards in their methods and procedures for baÚl base and active collections 
and in their assessment of initial and regular monitoring of viability of seed. Where anomalies 
occur mese were recorded in individual Centre Reports and recommendations made to remedy 
any short-comings. 
Sorne Centres were experiencing difficulty in regenerating seed at a rate commensurate with their 
needs and, as discussed in Section 0 .6, most Centres need to improve considerably their 
arrangements for safety duplication of collections off-site. 
Although International Genebank Standards are available for seed, they are not as yet available for 
vegetatively-maintained crops such as yams, cassava, patato and sweet potato, and banana and 
plantain. The Panel saw, however. that Centres involved with such crops had devised protocols 
and set standards that appeared to the Panel to be both reasonable and successful. The Panel noted 
the intention of CIAT and IPGRI, in conjunction with FAO, to draw up a set of International 
Standards for the in vitro storage of Manihot cassava. There is a need, however, for a 
comprehensive exercise to produce a document on Standards to cover all vegetatively-reproduced 
crops within the F AO International Network of Genebanks, Moreover, as research on 
cryopreservation technology is making rapid advances, and CIA T has a pilot se heme underway 
for the cryopreservation of cassava. such an exercise should take into account the eventual need 
for cryopreservation standards. 
The health of sorne material at sorne Genebanks was a cause for concem to the Panel. Centres are 
increasingly and successfully addressing, through their re.search programmes. the problem of 
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detection of infected material, and are developing methods to eradicate diseases in such material 
but in both vegetatively~ and seed-rep(oduced crops sorne Centres are finding it difficult through 
lack of resources, to clean~up infected material at a satisfactory rate. For example, CIP has a 
backlog of infected patato gennplasm and llT A seems to ha ve an endless task in cleaning-up its 
collection of cowpea and wild Vigna. 
The Panel was very irnpressed with "A manual of operations and procedures of the International 
Rice Genebank." published by lRRI in September 1995. The preparation of a similar manual by 
other Centres is therefore advocated by the Panel. 
RECOMMENDA TI O N. 
RECOMMENDA TION. 
RECOl\'IMENDA TION. 
RECOMMENDA TION. 
RECOMMENDA TION. 
Each Centre should produce a manual of operations and 
procedures for its genebank(s). 
WARDA should place, as soon as possible, its FAO-designated 
rice gennplasm in an active collection that meets Intemational 
Genebank. Standards. 
Severa! Centres should establish, as soon as possible, a full base 
collection of their mandate crops in long-tenn storage so as to 
· meet International Genebank. Standards. 
All Centres should give high priority to the speedy regeneration of 
material that fails to reacb Intemational Standards and that all 
'designated' material should be placed in long-tenn storage. 
Steps should be taken as soon as possible to produce a set of 
Intemational Genebank Standards for the production and 
maintenance of vegetatively propagated crops. 
2. Maintenance of adequate documentation system 
The Panel was impressed witb the positive steps being taken by Centres to irnprove the quality of 
passport, management, cbaracterization and evaluation data. However, not all Centres have given 
adequate support to their genetic resources data management efforts in the past Severa! NARS 
representatives indicated that there is a need to develop in the data bases infonnation on genetic 
distances between accessions and to distribute such infonnation to breeders and other users of 
gennplasm. 
Althougb the Panel noted that severa! Centres were confident that their "databases were lik.ely to 
be compatible with the System-wide Information Network on Genetic Resources (SINGER) 
when it becomes operational" the Panel was struck by the variation among Centres in their 
development and use of a documentation system for their genetic resources. Severa! Centres have 
developed excellent documentation systems to meet the requirements of their specific crops. For 
example, at CIMMYT different documentation systems (which are botb good) are in use for 
maize and wheat and the Panel thougbt that the power and user-friendliness of the International 
Wheat Infonnation System (IWIS), which has been mainly developed by CIMMYT with sorne 
recent collaboration with lRRI, has potential for other self-pollinating or vegetatively-propagated 
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crops. IRRl has an excellent database but its current computing power, which is about to be 
upgraded. makes the recovery of data a slow process. Sorne of the smaller Centres are having 
difficulty in database management and need to upgrade both hardware and software. Additional 
equipment is likely to be needed at such Centres to provide full compatibility with SINGER At 
ICRAF there is currently no computerized database for passpon. management. characterization 
and evaluation data for their germplasm accessions. whilst at !CARDA electronic mail facilities 
are only at an early stage of development Both W ARDA and ILRI higblighted the needs for 
extra funds to upgrade their database management systems. 
IRRl (rice), CIAT (forages) and CIMMYT (maize) are closely involved with the development of 
the SINGER project. and data were used in a pilot project (SINGER Demonstrator) to make the 
CGIAR Centres' germplasm databases accessible through the Internet on the World Wide Web. 
Recently, there has been considerable activity in discussions.among Centres. In October 1995, a 
SINGER Planning Meeting was held at CIMMYT in Mexico. The purpose of this meeting was to 
provide a forum for discussion on SINGER activities and to provide a basis for funher project 
planning and implementation. A brief report was subsequently prepared by Dr Mark Perry 
(IPGRI), SINGER Project Leader, on the progress made and future plans and timetable for 
SINGER 
In view of the progress being made and the current input from experts in this field, the Panel was 
of the opinion that any changes to be made in the docurnentation systems at different Centres 
should be made in the course of developing SINGER. 
F. DEVELOPMENT AND CHARACTERIZA TION OF CORE COLLECTIONS 
A core collection can represent most of the genetic diversity with a mínimum number of 
accessions (5 to 30% ). Characterization and evaluation costs are greatly reduced and efficiencies 
when screening for desired traits can be increased. However. there is considerable variation 
among Centres in prriducing core collections, with CIA T very much to the fore in utilizing GIS 
and molecular markers to produce core collections of Phaseol~ beans and cassava. While 
CIMMYT has created a core collection for maize from Latín America, it has taken no action as 
yet to designare a wheat core collection, but is currently considering designating a core subset 
among a recent collection of wheat landraces in Mexico. llT A has a core collection of cowpea 
and plans to establish core collections of wild Vigna, yam and other crop germplasm. ICARDA. 
as part of the agreed programme of the International Barley Genetic Resources Network. has 
established a core collection of barley based primarily on geographical distribution and 
morphological assessment and could refine its designation by the use of marker gene technology. 
ILRI thought that the concept of core collections is not very useful for its forage collections 
because of the large numbers of genera and species covered and the relatively small numbers of 
accessions of each species. Although IRRI placed a moratoriurn on the development of core 
collections for rice in-house because other conservation efforts were deemed to be of greater 
priority. it has recently been looking at methods to select accessions for a core collection in 
collaboration with the University of Birmingham using both random and stratified methods and 
the application of GIS. IRRI does not believe it is nece.ssary to develop a core collection to 
stimulate evaluation and ~ of its Intemational Rice Collection, but thinks that one of the 
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advantages of core collections is to make possible duplicare safety storage at genebank:s that are 
considerably smaller than chac ac NSSL. Fort Collins. USA. on which IRR1 cwrently depends for 
off-site storage of duplicares of ics large collection. Prior to establishing core collections of patato 
and sweet patato. CIP has concentrated on eliminating duplicares by using isozyme and 
morphological Jata and is now well placed to develop prelirninary core collections which can be 
refmed as more molecular marker and evaluation data are obtained. 
RECOMMENDA TION. 
RECOMMENDA TION. 
Centres should take steps to further refine cheir designation of core 
collections but chey should also continue to maintain in their 
genebanks accessions not in the core collections. 
Core collections should be preserved in base, active and off-site 
duplicare collections. 
G. RFSEARCH AND PUBLICA TIONS ON GERMPLASM CONSERVA TION 
There is considerable variation among Centres in the type. level and productivity of research. At 
the larger Centres there has been a gradual shift from collection and conservation to 
characterization and evaluation, with the quantitative assessment of genetic diversity now 
fearuring high in their priorities. Much of the earlier research was carried out for practica!. in-
house purposes and largely accouncs for the presentation of many of the resulcs in Newsletters and 
Proceedings with (in general) re}atively few publications in high quality, intemational. refereed 
journals. 
The Panel was pleased to note that individual Centres are developing their own strengths in 
specialized areas which will probably give them a comparative advantage. Such specialization 
was seen by the Panel as an advantage to the System as a whole provided rationalization is 
possible through the SGRP. Although it is perhaps invidious to single out particular pieces of 
work the Panel was particularly impressed with the success of CIA Ts cryopreservation research 
with cassava and its GIS and molecular marker studies, which were leading to more reliable 
assessment of genetic variation in ics mandate crops and thus helping to identify duplicares, 
designare core subsecs and to assess coverage; CIP's research to reduce the number of duplicate 
accessions in ics patato collection, which was enabling it to reduce the collection to more 
manageable proportions; and CIMMYTs elegant research on population genetics in maize, which 
has led to the development of reliable regeneration methodologies to reduce genetic drift 
Most Centres have successfully introduced screening for valuable traics. especially for 
resistanceltolerance to pests/diseases and abiotic stresses and are increasingly making greater use 
of molecular marker technology for chis purpose. Research on documentation systems is 
addressed in Section E.2. The Panel was also pleased to note the increased emphasis at all 
Centres on plartt health, both for vegetatively- and seed-produced crops, and the progress being 
made in developing user-friendly. reliable disease-detection kits and methodologies to eliminare 
diseases. particularly viruses. 
The multidisciplinary approach being used by the Centres for .strategic research, both in-house. 
and through linkages with other organizations and centres of excellence, is already paying 
dividends. The Panel encouraged such an approach. which/should serve to improve the Centres' 
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publication record in high quality journals. At the same time, the Panel identified a continuing 
need for applied research (the results of which should also be published) on procedures that will 
reduce operational costs and lead to greater efficiency. Moreover, the publication of catalogues to 
make readily available infonnation to potential users. should not be neglected. 
An objective of SINGER is to make infonnation on accessions more readily available to users 
(passport and characterisation data by catalogue, CDRom and Internet). 
RECOMMENDA TION. 
RECOMMENDA TION. 
Centres should place greater emphasis on the publication of 
results, whether of basic, strategic or applied research, in high 
quality, refereed. intemational journals. Sirnultaneously, Centres 
should continue to publish catalogues to make known to potential 
users the useful genetic variation available in their genebanks. 
There is a need for a System-wide approach in the detennination 
of research priorities among Centres. 
H. ACCESSWU..ITY AND EXCHANGE OF GERMPLASM 
l. Distribution of material and information 
The distribution of gennplasm by the Centres over the period 1992-94, with the exceptions of 
ICLARM and ICRAF, is surnmarized in Table H. l. l. Sorne Centres were able to provide details 
of both the numbers of accessions and samples, others were not An att.empt was made to identify 
different recipients of the gennplasm. Much of the material distributed is enbanced gennplasm 
produced by Centres' p1ant breeders who make considerable use of material held in the Centres' 
genebank as parents in their hybridization and selection programmes. International Nurseries. 
which are client driven, or their equívalent. are the main vehicles for the evaluation of enhanced 
gennplasm. In general, the policy of Centres is to provide germplasm freely, as well as related 
infonnation, to any applicant The dífferences between numbers of accessions and of samples, the 
differences between crops and the dífferences between recipients as well as the variation in 
distribution in different years, are exemplified by the three contrasting crops that are part of 
CIATs mandate, namely Phaseolus beans, cassava and tropical forages. During the period 1992-
94, CIAT dístributed a total of 32.676 samples, representing 16,523 accessions of Phaseolus 
beans. It should be noted, however. that the total figure for accessions will contain duplicates, as 
the same accessions may be distributed in different years. Of that total of samples 43. 30 and 27 
per cent were distributed in 1992, 1993 and 1994 respectively. In each year tbe number of 
accessions was roughly equal to half the number of samples. The main recipients were CIA T's 
breeders in Colombia, who received over 80% of the total samples, 91% of the 1992 distribution, 
and 67% of the 1994 distribution. Most of the other samples went to NARS, with developing 
countries receiving slightly more overall than did developed, mainly because of a marked 
difference in favour of developing countries in 1993. lnterestingly, the private sector in both 
developing and developed countries received very few samples of either beans or cassava. The 
distribution of cassava from CIA T was of a much smaller magnitude than beans. with a total of 
1,540 samples over the period 1992-94. Approximately four fifths of these samples were 
different accessions. In contrast to the situation for Phaseolus beans. NARS were the main 
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overall recipients of cassava, receiving 81% of the total samples. wich NARS in developing 
countries receiving most CIATs staff in Colombia received 18% of the total and the prívate 
sector received only 1%. The picture for tropical forages from CIA T is different from both beans 
and cassava During 1992-94. 10,289 sarnples of tropical forages were distributed, roughly three 
quarters of which were different accessions. All the recipients listed in Tab1e H. l. l. received 
samples of tropical forages. with the privare sector in developing countries receiving 3% of the 
total. CIA T staff received about half of the samples, with Centre staff in both the host country 
and other countries as beneficiarles. NARS in both developing and developed countries 
benefitted, with an unusually large number of samples despatched to developed country NARS in 
1993. 
During the períod 1992-94 a total of 14,540 samples of maize was distributed by CIMMYT: 
5,837 (54% of the total) of them were for CIMMYT staff, mostly in the host country, 6,147 
(42%) were sent to NARS of which 1.354 were to developing and 4,793 to developed countries. 
The prívate sector received 556 ( 4%) of the seed sarnples; about three quarters of them went to 
developing countries. CIMMYT distributed a total of 16,183 samples ofwheat from 1992-94; the 
number of distributed samples increased from about 3,000 in 1992 to 7,500 in 1993. and reduced 
to 5,700 in 1994. CIMMYT staff. mostly in Mexico, received 9,637 (59% of the total) for 
breeding work. The NARS received 6.342 sarnples (39% ), mostly in developing countries. The 
prívate sector located in developed countries received only 204 ( 1%) samples, all in 1994. 
The distribution by CIP of both patato and sweet patato samples during 1992-94 was mainly to 
developing countries: 93 and 95% out of respective totals of 11,787 for patato and 3.069 for 
sweet patato. Moreover, most samples went to NARS, with the prívate sector receiving about 3 
and 0.3% of patato and sweet patato respectively. 
During the períod 1992-94, ICARDA distributed a total of 94,760 samples of wheat (30%), 
forages (22%),lentil (21%), chickpea (12%), barley (10%) and faba bean (5%). The GRU itself 
at !CARDA used 24,536 samples (26%) of this total for its own work and 5.655 samples (6%) 
were sent off-site for safety duplication. Of the rest of 64,569 samples, Centre staff received 
25.530 and other IARC's received 1,694. NARS in developing and in developed countries were 
sent 24.662 and 12,651 respectively. The privare sector received only 42 samples, all despatched 
in 1993. 
Out of a total of 22,178 samples, covering a wide range of crops, released by liT A from 1992-94, 
half were distributed in 1992. Centre staff received about half of the total, mostly in the host 
country. Slightly less than half of the total was distributed to NARS, with developing countries 
receiving three times as muchas developed. The prívate sector in developed countries received a 
total of 53 samples. 
The main recipients ofthe 137,215 samples of germplasm distributed by ICRISAT from 1992-94 
were Centre staff in India and NARS staff in developing countries, each receiving 39% of the 
total. Centre staff in other countries received 14% of the sarnples that were distributed. While che 
prívate sector in developing countries received a 3% share (mostly India?), no samples were 
distributed to the prívate sector in developed countries. 
Over the períod 1992-94 ILRI distributed 7.998 sarnples ~ forage germplasm, nearly 60% of 
which went to Centre staff in Ethiopia NARS in developing countries received 26% of 
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that total. while NARS in developed countries received 3%. The prívate sector in developing and 
developed countries received 7 and 1 o/o respectively. 
During 1992-94, IPGRIIINIBAP distributed 1,344 accessions of Mwa germplasm, primarily to 
NARS in developing countries (53%). CIRAD received 17% of the total germplasm, mostly for 
virus indexing, while other NARS in developed countries received 28%. 
NARS in developing countries received half of W ARDA's distribution of 8,195 rice samples over 
the period 1992-94. As might be expected from W ARDA's collaborative efforts, 17% went to 
other IARCs, 20% to W ARDA staff in Cote d'lvoire and 9% to W ARDA staff in other countries. 
The private sector received only 15 samples over the 3-year period: 240 samp1es were sent to 
"Others". 
Although there is considerable variation across years, between crops and among recipients, the 
general picture is one in which a Centre's own staff, particular1y in the host country, received the 
bulk of the germplasm that was distributed by Centres between 1992 and 1994. However, NARS 
in deve1oping countries were the second largest beneficiary and NARS in developed countries the 
third. Exceptions were W ARDA's rice samples, of which NARS in developing countries received 
50%, and CIATs cassava and IPGRIIINIBAP's banana and plantains for which NARS in 
developing, followed by NARS in developed countries, were the main beneficiaries. Tropical 
forages from CIAT were fairly evenly divided between Centre staff and NARS. The private 
sector received relatively little germp1asm, with the prívate sector in developing countries 
benefitting to a slightly greater extent than that in developed. 
The large number of accessions and samples which have been used by Centre staff and released to 
NARS in developing countries the CGIAR over the period 1992-94 is a measure of the 
importance of the CGIAR genebanks. 
Reports on individual Centres highlight the considerable numbers of new breeding lines or 
varieties in developing countries that are direct releases from the Centres or are derived from such 
releases. Many of these new varieties have special features such as resistance to pests and 
diseases. 
The successful impact of IRRI's rice varieties, and the contribution of IRRI's PGR to these 
varieties. is well known, as is the success of CIMMYTs maize varieties and hybrids and its wheat 
varieties. Other Centres have had their successes with varietal releases. For example. the highly 
successful patato variety CIP 24 in China, which is now grown in eleven other deve1oping 
countries throughout the world and is derived from a clone originally from Argentina which has 
itself a complex pedigree. 
However, the release of a variety does not necessarily ensure impact and success. (seed production 
or propagation problems are often a difficulty in the commercial spread of a variety in the farming 
community in developing countries) and it is probably fair to say that many of the varieties 
released by the Centres have failed to make the impact that was anticipated for them. though it is 
1/ 
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li.kely that success will be recorded for an increasing numbei: of varieties of a wide range of crops 
with Centre gennplasm over the next few years. 
A number of Centres are attaching much greater irnportance to assessing the impact of gennplasm 
from their genebanks on variet.al development in developing countries and several case studies are 
being made. The Panel thought it important that Centres should record. quantify and fully 
publicize their successes. 
RECOMMENDA TION. Centres should take steps to quantify, and publicize more 
effectively. the irnpact made as a consequence of the utilization of 
the genetic resources held by them. 
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I. TRAINING IN GENEBANK ACTIVITIES 
Most Centres ha ve provided and will continue to provide fonnal group training courses as well as 
individual training, often on-the-job. on gennplasm conservation and management to scientists 
from NARS, both at Centre HQs and in the regions. Sorne courses are run jointly with IPGRI and 
F AO. Post-graduare and post-doctoral training is also available and post-graduate training for 
MSc and PhD theses involves collaboration with Universities. 
There has been no significant training yet by ICLARM in aquatic genebanking, which is still 
largely a research area 
The Panel sensed that at times of fmancial constraint. training is likely to be given lower priority 
by individual Centres, which could be to the disadvantage of NARS, particularly those who are 
trying to establish. their own genebanks. In sorne instances two or more Centres have run joint 
courses and the Panel wish to encourage such collaboration so as to make greater use of the 
complementary strength in technology and expertise among CGIAR Centres and reduce costs. 
An appeal was made by staff at severa! Centres for better training opportunities for genebank 
staff, especially in emerging technologies with an irnportant bearing on conservation, 
management and utilization of genetic resources. The Panel thought that, as sorne Centres were 
developing specialized expertise in different areas. it should be possible for IARC scientists to 
receive sorne such training at those Centres with a comparative advantage. Other training could 
be achieved in-house from scientists of other disciplines, or at recognized centres of excellence 
outside the CGIAR. 
RECOl\1MENDA TION. 
RECOl\1MENDA TION. 
J. CONSTRAINTS 
When planning training the CGIAR Centres should aim for more 
joint courses so as to make greater use of the complementary 
strengths and experience of different Centres and hopefully reduce 
costs. 
Centres should review carefully and positively the training needs 
of both NARS personnel and their own genebank staff. 
The Panel wishes to record the dedication and productivity of CGIAR Centres' staff in setting and 
maintaining high standards. A great deal has been achieved but much remains to be done in 
conservation, re.!Íearch and utilization of genetic resources, and extra resources are required. 
The Panel identified a number of problems that need correction at different Centres and 
appropriate recommendations were made in individual Centre reports. A few Centres could. in 
the near future, run into difficulties through lack of storage space and the Panel also highlighted 
this potential problem where appropriate. The upgrading of computer facilities as pan of the 
SINGER exercise will require extra finance and the Panel was pleased to learn that the SINGER 
project includes support for the upgrading of computer hardware and software. A constraint 
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identified by sorne Centres was the lack of funds for collecting expeditions. Common bottlenecks 
include adequate and tirnely regeneration and multiplication: better, more comprehensive 
characterization and evaluation, and the clean-up of disease-ínfected material. 
The Panel thought it irnportant that those IARCs which have in vitro collections, e.g. CIAT, CIP. 
IIT A and IPGRIIINIBAP should be encouraged to address together the difficulties encountered in 
storage and maintenance of in vitro duplicated collections of CGIAR-mandated crops. In due 
course. cryopreservation may make such duplication easier. 
Increased demands and the need for higher standards and training require a concomitant increase 
in human and physical resources to research and accommodate a Centre's mandated crops. The 
Panel detected that there had been a general reduction in staffing in recent years, though. as 
indicated in Table C.2.1.. sorne Centres now appear to be increasing fmance for genetic resources. 
Because of the growing size of the collections, the bottlenecks that have been identified, the 
additional administrative load as a result of the CGIAR's increased activities in genetic resources 
and the numerous tasks created as a consequence of the CBD and F AO's International 
U ndertaking in Plant Gene tic Resources, the Panel thought that resource allocation and staffmg 
needs for the genebanks and their associated activities need to be re-evaluated. 
As the Panel identified specific constraints at each Centre. Centres should now be in a stronger 
position to plan and cost on a priority basis the extra resources needed to overcome or minimize 
bottlenecks and to attain the necessary International Standards within an agreed timeframe. Such 
plans would make clear to the CGIAR and F AO the changes and investment needed to bring up 
genebank standards and activities to required levels, thus ensuring the safety of a large part of the 
world's useful genetic diversity and irnproving its management and utilization. 
RECOMMENDA TION. 
K. FUTURE OUTLOOK 
Centres should be asked to plan and cost, on a priority basis, the 
extra resources needed to overcome. within an agreed tirneframe. 
the problems and bottlenecks identified by the Panel. This would 
make possible the preparation of a System-wide Strategic Plan to 
quantify the resources needed to meet fully International 
Genebank Standards and to irnprove the management and 
utilization of genetic resources at the Centres. 
At the conservation level Centres are recognizing the importance of obtaining a better defmition 
of the genetic diversity to be conserved and of improved methods of conservation. Those Centres 
with vegetatively reproduced crops will continue their research on in vitro storage and sufficient 
progress has been made in cryopreservation research to indicate that the use of cryopreservation 
technology for sorne such crops is within reach. Research on genetic resources has advanced 
considerably with the development of genetic maps: molecular gene technology allied to GIS 
work is full of promi.se but much remains to be done. More effective utilization is also high on 
the priority lists of most Centres and the generation of information on useful sets of diversity. 
genepools and useful genes through the irnprovement and updating of databa.ses is seen as being 
of key irnportance. All Centres will continue to strive to irnprove on their artairunent of 
International Standards and they aim to increa.se the amourit' of material duplicated off-site. The 
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development of core sub-sets is seen by severa! Centres as necessary for the more efficient use 
and management of germplasm collections. 
In situ conservation to complement ex situ will benefit from closer collaJoration with NARS and 
NGOs. 
Severa! Centres are attaching increasing importance to the raising of health standards by the 
development of díagnostic tests and kits and the allied production of dísease-free seed and 
propagules. 
A feeling prevails among sorne Centre staff that genetic resource scientists should no longer act 
only as curators but will have increasingly to become active partners in crop improvement, and at 
sorne Centres "pre-breeding" is seen as a necessary part of a genebank's activities. One of the 
strengths of CGIAR Centres is that each has a core of multidisciplinary scientists capable of 
contributing to research on, and utilization of, genetic resources. The Panel thought, however, 
that better ínter-Centre collaboration, particularly in research related to conservation and 
utilization of genetic resources, would pay handsome dividends. 
At a number of individual reviews, Regional and NARS representatives indicated that NARS 
could usefully play a more active part in contributing to the policy and strategy planning process 
at Centres, particularly when operational links between IARCs, NARS and, NGOs are so 
important to the success of an integrated global framework. 
Much remains to be done, and can be done, but the present levels of investment on genetic 
conservation and utilization and allied research at the Centres inevitably means that progress will 
be much slower than is desirable. 
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Appendix 1 
TERMS OF REFERENCES FOR TIIE INTERNALL Y-COMMISSIONED 
EXTERNAL REVIEW OF TI1E CGIAR GENEBANK OPERA TIONS 
This review is commissioned by the CGIAR's System-wide Programme on Genetic Resources 
(SGRP) and will be led by a Chairperson and an externa! team of experts. coordinated by IPGRI 
in consultation with the Inter-Centre Working Group on Genetic Resources (ICWG-GR). 
The review will critically assess constraints and opportunities for the improvement of the CGIAR 
genebank operations in technical, scientific and financia! aspects. It is expected to provide an 
opportunity to sustain and improve the quality of services offered by the genebanks, and thus 
enhance partner confidence and improve funding opportunities. The review and report should be 
completed befare the end of 1995 and its report extensively discussed by the ICWG-GR befare its 
formal submission. 
The review will assess technical, scientific and financia! aspects of each genebank according to 
the following: 
l) general operations of genebanks (conservation facilities, regeneration/multiplication 
activities, characterization, germplasm viability testing, germplasm health aspects, 
germplasm distribution and documentationlinformation). The International Genebank 
Standards, endorsed by the F AO Commission on Plant Genetic Resources, will be used as a 
key reference for technical assessment; 
2) general status of germplasm collections (number of accessions, comprehensiveness of the 
collections, coverage of species, etc.); 
3) germplasm conservation research; 
4) linkage and collaboration with partners (e.g. participation in regional networks, black box 
storage etc.); 
5) status of safety duplication; and 
6) opportunity for the restoration of duplicate samples. 
Additionally. the review will also assess. though with lower priority than the above, (a) 
germplasm collecting/acquisition policies and activities; (b) training activities; (e) legal status of 
the collection; (d) status and function of genebanks within respective Centres; (e) examples of 
utilizationlimpact of Centre's germplasm; and (f) additional items relevant to each Centre in line 
with overall objectives of the review. 
Based on analysis of review fmdings, the team will further: 
identify areas of strength as well as constraints for eacp genebank; 
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develop a synthesis report describing constraints and opportunities on a system-wide leve!; 
develop a comprehensive proposal for upgrading and/or improving facilities and 
operations. 
Review Process 
Although sorne Centres will already have recently undergone a review process and will therefore 
have much of the key info11Ilation needed by the Review team readily available, all Centres' 
genebanks including ICLARM should be visited. Information therefore should be made available 
prior to the visit for purposes of speed. Thus. the two majar tasks of the team during each visit 
will be site veritication of the info11Ilation gathered. plus interacting with staff and obtaining 
preliminary feedback with regard to the results of the review. It is important that the review team 
work to an agreed protocol based on a checklist covering the elements of the Terms of Reference. 
It may well be beneficia! to have a preliminary review at one of the genebanks in arder to 
examine the review process and the effectiveness of the checklisL 
The focal person for the SORP (Coordinator or Interim-Coordinator) will be located at IPGRI. 
Rome. and will support the review team in respect of information gathering and logistic 
arrangements. 
ReviewTeam 
The review team consists of one team leader and 213 team members who will have specific 
expertise with regard to the location and mandare of Centres in question. It is expected that the 
team leader will visit all the genebanks. although the team members will vary according to the 
regional/technical needs of each Centre. Amongst other qualities. the team will need to have 
expertise in the key elements of genebank operations and practica! experience. For example. 
whilst reviewing CIP, CIAT, UTA and IPGRYINIBAP. they will need experience in in vitro 
conservation. and in respect of ICRAF. ILCA (ILRI), IITA. CIAT and CIP. field genebank 
experience. Input to the review from key COlAR partners, such as NARS should be reflected in 
the team composition. 
As described in the recent Agreement between FAO and the COlAR Centres, FAO will also be 
involved in helping to defme further the terms of reference and strategy development of the 
review. with the possibility of also sending representatives as part of the Review team to visit the 
various genebanks. 
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Appendix2 
a. GENEBANK REVIEW PROGRAMME 
Centre Dates of Review Panel 
Reviews Chairman FAO Rep . Reg. Rep. NARS Rep. 
ICARDA 20-22 June 1995 N L Innes N E Gaddes A M Abou Zeid A M Abou Zeid (U.K.) (Tunis ia) (Egypt) 
CIAT 3-6 Aug. 1995 E Arias s Eberhart M Lobo A 
(Mexico) (USA) (Colombia ) 
· CIP 7-9 Aug. 1995 . R Estrada (Peru) 
CIMMYT 14-17 Aug. 1995 J Sanchez (Mexico) 
ILRI 10-12 Sep . 1995 K Tao R Feyissa R Feyissa (USA) (Ethiopia) 
ICRAF 13-15 Sep. 1995 . E Chaggala E Chagga la (Kenya) 
.IITA 17-20 Sep . 1995 SO Bennett-Lartey SO Bennett Lartey (Ghana) 
WARDA 22-24 Sep. 1995 R Vodouhe R Vodouhe (Benin) 
ICRISAT 15-18 Nov. 1995 N M Anishetty· M Nakagahra K P S Chandel (India) (Japanl (India) 
ICLARM 20-22 Nov. 1995 P cunningham M D TAbella (Ireland) (Philippines) 
IRRI 24-27 Nov. 1995 H e Chin R Hautea (Malaysia) ( Philippines) 
IPGRI / INIBAP 7-9 Dec. 1995 K. Tao F Rosales F Rosales (USA) (Honduras) 
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Appendix 2 
b. ADDRESSES OF PANEL MEMBERS 
Dr N L Innes 
Dr Nour-Eddine Gaddes 
Dr Abdel-Moneim Abu-Zeid 
Dr Enrique Arias 
Dr Steve Eberhart 
Dr Mario Lobo, 
Dr Rolando Estrada 
Dr Fernando Castillo 
Dr KarLing Tao 
Dr Rogassa Feyissa 
Dr Ebby Chagalla 
Dr S Bennett-Lartey 
Dr Rayrnond S Vodouhé 
Dr N M Anishetty 
Dr M Nakagahra 
Dr K P S Chandel 
Consultant, c/o Scottish Crop Research Institute, Dundee. 
UK 
F AO Regional Office, Cairo, Egypt 
Director, Genebank, ARC, Giza., Egypt 
Agricultura! Officer, AGPC, FAO, Rome, Italy 
Director, National Seed Storage Laboratory, USDA-ARS, 
Fort Collins, USA 
CORPOICA-GRU, Medellin Antioquiar, Colombia 
Faculty of Biological Sciences, "Universidad Macional 
Mayor de San Marcos", Lima, Peru 
Post Graduate College, Monteillos, Mexico 
Agricultural Officer, AGPS, F AO, Rome, Italy 
Director, Ethiopian Biodiversicy lnstitute, Addis Ababa, 
Ethiopia 
Kenya Forestry Research Institute, PO Box 20412, 
Nairobi, Kenya 
Head of Genetic Resources Centre, Acera, Ghana 
Director of Crop Research Institute, BP 226-Bohicon, 
Benin 
Senior Officer, Plant Gene tic Resources. AGPS, F AO, 
Rome, Italy 
Director General, National Insticute of Agrobiological 
Resources, Tsukuba, Japan 
Acting Director, National Bureau of Plant Genetic 
Resources (NBPGR), ICAR, New Delhi. India 
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Dr P Cunningham 
DrHCChin 
DrRAHautea 
Dr F Rosales 
Professor of Animal Genetics, University of Dublin, 
Dublin, Ireland 
Erneritus Professor, Department of Agronorny & 
Horticulture, Universiti Pertanian, Malaysia, 03400 
Serdang, Selangor, Malaysia 
Director, lnstitute of Plant Breeding, University of the 
Philippines at Los Bonos, College of Agriculture, Laguna, 
Philippines 
Fundacion Hondurena de Investigacium Agrícola (FE-ITA), 
Programa Internacional de Banano y Platano, Apdo Postal 
2067, San Pedro Sula, Honduras 
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Appendix3 
LIST OF ITEMS TO CONSIDER FOR GENEBANK REVIEW 
A. Policy Items 
l . Institutional objective in gennplasm conservation 
2. Status of the genebanks within the Institute 
3. Linkage with other gennplasm conservation centres including regional and 
networking arrangements 
4. Agreement with host country(s) on the ownership and movement of material 
5. Institutional policy on material that is designated under the IARC's agreement 
~thFAO 
6. Restoration of germplasm 
7. Future outlook 
B. Plant speciesltypes assembled and conserved in the genebank 
l. List of species and categories (e.g. advanced cultivars; breeding lines; landraces or 
primitive cultivars; old cultivars; wildlweedy species). 
2. Estímate of coverage. 
C. Genebank management, operations and resources 
l . Organizational set up within the institute 
2. Administration and management 
a) Human resources 
Type and number of staff in the genebank 
Qualification of staff 
b) Financia! resources 
Core budget of the genebank 
Complementary funding 
e) Physical plant 
General layout 
Storage facilities 
Ancillary facilities 
Power source (regular and standby generators) 
Alarm and environment control systems 
Safety against disasters such as earthquake, fue, flood, theft. etc 
d) Plant quarantine and gennplasm health facilities 
D. Description of available facilities, types and methods of conservation 
l. 
2. 
3. 
Short-tenn conservation · 
Medium-tenn conservation 
Long-tenn conservation 
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4. In vitro conservation 
5. Field genebanks 
6. Duplicate conservation for safety 
Number of accessions in duplicate conservation and location 
E. Genebank standards 
l. Procedures and methods for germplasm conservation 
Conservation chambers and space 
Types of containers used for conservation 
lnitial viability and quality of material 
Quantity of material conserved 
Health of material 
Monitoring and maintenance of conserved material 
Regeneration 
2. Maintenance of adequate documentation systems 
Passport information 
Characterization and preliminary evaluation data 
Plant descriptor lists developed 
Computer hardware and software in ~ 
F. Development and characterization of core collections 
O. Research and publications on gennplasm conservation 
H. Accessibility and exchange of material 
l. Distribution of material and information 
2. Germplasm utilization and irnpact 
I. Training in genebank activities 
J. Constraints 
K. Opportunities 
49 
Append.ix 4 
Sumrnary Comments and Recommendations from Individual Centre Reports 
CIAT 
Surrunary Coounents 
The Panel noted that CIA T was reviewing the future of the GRU and that a new 
Director-General and Deputy-Director General (Research) would ultimately influence 
the forrn, status and prograrn of the Unit. 
The Panel recognized that financia! constraints are lirniting CIAT's operations, but 
thought that the GRU is Wlderfunded in relation to the Centre's total budget. 
The Panel thought that there are dangers in making use of spedal Project functing for 
key areas of conservation a~d research. 
The Panel was impressed with the successful way in which CIAT and NARS had 
involved farmers in the utilization of the Centre's germplasrn (beans) and also noted that 
studies were currently Wlderway at CIA T to assess, in a quantitative fashion, irnpact 
made by CIA Ts genetic resources in partner coWltries. 
The Panel was informed by CIATs staff that the data bases used by CIAT for its. 
mandate crops were likely to be compatible with the Systern-wide Information Network 
on Genetic Resources (SINGER) when it became operational. 
The Panel was satisfied that for Phaseolus, forage and grass species CIAT's goal is to 
adhere to International Genebank Standards, as endorsed by FAO and published jointly 
by FAO and IPGRI in 1994. Inadequate staff and funds have precluded complete 
achievement of these standards. Recomrnendations are made to address specific 
deficiencies. 
The Panel thought that exchanges involving staff of the GRU and NARS partners could 
ha ve a beneficia! and stirnulating effect. 
For the M.anihot collection, CIA T and IPGRI's research on in vitro storage had reached the 
stage of drawing up International Standards for this vegetatively produced crop and 
wild relatives. The Panel noted the intention of CIA T and IPGRI, in conj\U\ction with 
FAO, to draw up a set of International Standards in the very near future. 
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Recomroendations 
l. CIA Ts Senior Management should address the heavy demands made on the 
GRU b) : he Commodity Programs. 
2. CIAT should continue to review carefully the large number of grass and legume 
species in the Tropical Forage collection with a view to concentrating on those 
species most relevant to its research needs or that are in danger of genetic 
erosion. For sorne accessions, recollection may be more efficient than 
regeneration. 
3. CIAT should review the position of its bacteria! and fungal collections with a 
view to dedaring these collections to be held in trust in the public domain. 
4. For accessions with limited longevity, samples for both base and active 
collections should be stored in the long-term seed store. 
5. CIA T should negotiate with ICA to permit first increase of forages in mesh-
houses to increase effective population size and reduce genetic drift. 
6. CIA T should assess the need to increase staff for SHL ( considering charging 
other units for service provided by SHL). CIAT should consider establishing the 
same seed health routine procedures, as done for seeds to be sent abroad, for 
materials distributed within Colombia. 
7. Dehumidifiers need to be up-graded in the medium-term storage unit to 
maintain 25 to 28% r.h. Dehumidified seed drying capacity should be expanded 
to replace the high temperature drier. 
8. CIA T should establish additional field genebanks, under suitable agro-ecological 
conditions, for cassava and other Manihot species which are not adapted to 
headquarters conditions. 
9. CIAT should intensify its efforts to promptly arrange for formal safety backup 
duplication of the cassava collection off-site and to request relevant information 
from national and international institutes holding "non-formal duplications". 
Formal agreements should be signed by both parties. 
10. CIAT should seek to develop formal agreements for security backup off-site seed 
storage of tropical. forages. 
11. CIA T should .expand viability testing to obtain an initial viability test for all seed 
accessions and to permit monitoring as needed. 
/¡ 
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12. Because most accessions have sub-standard numbers of seeds, regeneration of 
these accessions and those with sub-standard viability should be done promptly. 
13. Place seed of tropical forage in local and off-site long-term storage as soon as 
possible irrespective of seed numbers. 
14. Initiate a pilot cryopreservation project for Milnihot as soon as possible, based on 
CIA T research and on research on other crops at other institutions. 
15. Initiate applied research to reduce costs for routine activities. 
16. Make a classification of the training-user countries, based on the stage of 
development of GRU in each NARS. The information will make it possible to 
develop a strategy for coordinated research between NARS and CIAT, and/ or 
service training of national researchers at CIAT headquarters, as well as the 
development of research projects by NARS researchers at CIAT. 
17. CIAT should develop and distribute information in a data base on genetic 
distances between accessions, which will improve the efficiency of the use of 
germplasm in breeding programs. The CIMlvfYI IWIS software might be useful. 
18. Tape backups of the GRU database should be made weekly and securely stored 
in a different building. 
19. CIAT should continue refining GRU core collections and designating cores in 
additional forage species as feasible. The Panel commends the GRU for the early 
development and use of core collection methodologies. The methodologies used 
for the initial core were excellent, and the refinements in progress (GIS and 
molecular markers) are cutting edge technology. 
CIMMYf 
Summary Comments 
The Panel commended CIMMYf for successfully planning and obtaining funding for 
the developme.nt of a new Genebank. The new building will improve the security of 
stored germplasm and make possible greater integration of two currently separate 
genebanks for wheat and maize. Adequate space will be available for landrace 
collections of maize and bread wheat held in other genebanks that should be promptly 
acquired by CIMMYf (nearly 50% for both crops). 
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The Panel was impressed with the elegant research at CIMMYf on population genetics, 
which first studied theoretical aspects of maintaining adequate, effective population 
sizes then developed practica! methodologies for regenerating maize accessions. 
The Panel was also impressed with the power and u.ser-friendliness of the International 
Wheat Information System (IWIS), which has been mainly developed by QM1.1Yr with 
sorne recent collaboration with IRRI. As a global data base it has potential for other self-
pollinating or vegetatively propagated crops. The Panel strongly supported the 
continued development of this system for wheat and anticipated that it could be u.seful 
to other CGIAR Centres as part of the System-wide Information Network on Genetic 
Resources (SWGER) when it becomes operational. 
The Panel recognized that much of CThtfMYT's successful breeding material was based 
on the utilization of genetic resources currently held in its wheat and maize germplasm 
collections. The International Nurseries for wheat and maize, which are client-driven, 
are the main vehicles for the evaluation of CIMMYf's enhanced germplasm. 
The Panel commended CIMMYf for its effort to ensure the viability of seeds in 
Genebanks, as well as for its collaborative approaches to establish security duplicates 
off-si te. 
The Panel noted the commitment of CIMMYf staff to greater evaluation and utilization 
of genetic resources and to the importance attached by CIMMYf staff to pre-breeding 
for such utilization 
The Panel recognized the importance of regional networks for germplasm exchange, 
conservation and utilization and emphasized to CThtfMYT management the need to help 
to ensure continued funding for such networks. 
Although the Panel noticed that there were sorne difficulties to be overcome in the 
operation and security of the current genebank, it was satisfied with CIMMYf's goal of 
adhering to the Intemational Genebank Standards, as endorsed by F AO and published 
jointly by FAO and IPGRI in 1994. This goal will be more fully achieved when the 
planned new Genebank facilities will be functional, hopefully in 1996. The few minor 
deficiencies are detailed in the recommendati.ons. 
The Panel was pleased to note that, in collaboration with CIMMYf breeders, systematic 
screening was underway on the wheat collection to ensure authenticity of accession 
names or derivations. 
Difficulties were being experienced in obtaining entry to CIMMYf of !CARDA 'black-
box' material beca use untreated seed did not fulfill Mexican quarantine regulations. 
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Recommendations 
l. That CIMNIYT should explore with IPGRI possible sources of funding to mount 
collecting expediti.ons to Central America and the Caribbean for maize and to 
Tibet for hexaploid wheat. 
2. When IWIS is completed a review of bread wheat landraces in NARS should be 
made to ensure that a1l bread wheat landraces previously collected are in the 
CIMMYT global collection of bread wheat. 
3. Staffing needs of MGB and WGB should be re-evaluated with the increasing 
workload, especially for additional and better qualified data management 
staff and the conversion of the temporary WGB Associate Scientist position to 
permanent. 
4. Seed of all accessions of Tripsacum should be stored in the MGB active and 
base collections. 
S. Security backup duplicates of all FAO designated germplasm should be 
placed in long-term storage in off-site genebanks as soon as possible. 
6. The Maize Programme should assess the possibility of increasing the 
utilization of space-saving containers (i.e. aluminum foil bags) in the 
genebank. 
7. CIMMYT should seek additional resources (interna! and complementary) to 
accelerate regeneration of maize landraces currently in Latin American 
genebanks, as only about 50% are now in the MGB 
8. The WGB should use morphological traits and agro-ecological information to 
promptly designate about 10% of the hexaploid wheat landrace collections as 
a core subset. The Panel commends the MGB for initiating action on the 
maize core subset, especially the cooperative work with the Biometry unit to 
develop improved methodologies. The MGB is encouraged to continue 
developing and refining the maize core subset. 
9. The Panel commends MGB, WGB, Biometry and Biotechnology Units for the 
excellent research done and encourages continued cooperative research. 
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CIP 
Sununary Coroments 
l. The Panel was impressed with CIP's integrated, multidisciplinary approach 
in its germplasm conservation work which made good use of resources, 
especially in reducing, through elimination of duplicates, the number of 
accessions in its potato collection to more manageable proportions. However, 
the Panel noted that whilst the Center had in recent years increased the 
number of its mandate crops, there had not been a concomitant increase in 
financia! and human resources to cope with the extra responsibilities. Thus, 
while the Panel recognized that financia! constraints were limiting CIP's 
overall operations, it stressed that the Genetic Resources Department and the 
disciplines related to it are insufficiently supported at present to fulfill 
properly the Center's objectives in germplasm conservation, evaluation, and 
utilization. 
2. The rigorous and successful procedures and methods developed by CIP for 
quarantine purposes, both for germplasm imported into Peru and for the 
distribution of large numbers of virus tested germplasm to many countries 
throughout the world, also impressed the Panel. 
3. The Panel was assured that the data bases used by CIP for its mandate crops 
are likely to be compatible with the System-wide Irúormation Network on 
Genetic Resources (SINGER) when it becomes operational. 
4. As currently there are no specific International Genebank Standards for CIP's 
vegetatively produced crops, the Panel was unable to make a comparison of 
CIP's standards with an internationally established set of guidelines (a 
recommendation on International Standards for CIP's manda te crops is made 
below). The Panel was satisfied that CIP's goal is to adhere to International 
Genebank Standards for seed conservation, ·as endorsed by FAO and 
published jointly by F AO and IPGRI in 1994. However, insufficient staff, 
space and funds have precluded complete adherence to these standards. 
Recommendations are made to address specific deficiencies. 
S. The Panel was pleased to note that CIP had utilized CIAT's expertise to train 
a CIP scientist in GIS technology. Communication on the potential and 
methodologies used in GIS work to Genebank staff by a specialist in this area 
could be beneficia!. 
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Recommendations 
l. CIP should take steps to formalize arrangements for all duplicate off-site 
security backup storage of its seed collections by USDA genebanks. 
2. CIP, IPGRI, and FAO should be asked to produce, as soon as possible, a 
document on in vitro Genebank Standards to cover CIP's mandate root and 
tuber crops, as part of a comprehensive exercise to cover all vegetatively 
reproduced crops within the FAO International Network of Genebanks. 
3. Immediate steps should be taken by CIP to store seed of all its wild Solanum 
species at -l5°C irrespective of seed number. 
4. Evaluate the need to add a scientist position associated with in vitro 
conservation and cryo-preservation. This scientist might ha ve responsibilities 
for applied research as well as leadership for in vitro and cryo activities. 
5. Install electronic access pads and monitoring devices on exterior and interior 
doors to seed stores, and in vitro conservation rooms, and replace locks on 
cold rooms to permit egress when locked. 
6. lnstall a silica gel dryer that can be maintained at 15° to 20oC with about 35% 
RH to permit seed to be dried in paper packets to the optirnum moisture for 
storage at aoc. Seeds can be dried below optimum seed moisture for storage 
at o·c and -l5°C with current methods. 
7. Review cryopreservation research at all institutions where there is such 
research and implementa pilot project as soon as possible. 
8. Duplicate Collections in base and off-site security back-up long-term storage 
facilities as soon as feasible. The Panel also recommends priority for seed 
production whenever possible and storage in 'medium and long-term seed 
storage rooms and off-si te locations irrespective of seed members. 
9. Pilot project on cryopreservation of potato should be upgraded to routine 
activity as soon as feasible. Research to develop technologies for 
cryopreservation of sweet potato and ARTC merit high priority, including in-
house and cooperative projects with NARS. 
10. Additional laboratory space should be provided for conservation activities 
that are now· inadequate, to expand molecular marker work, and to initiate 
routine cryopreservation of vegetative potato propagules when the pilot 
project is completed. ;
1 
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· 11. Investigate the feasibility of constructing a new facility for gerrnplasm 
conservation that would include seed conservation, in vitro conservation, 
cryo-preservation, and associated processing and prepara tion activities. 
Design should include protection from losses dueto earthquakes, vandalism, 
etc. Electronic monitoring devices (with access pad controls) that signa! 
intrusion alarms to Security headquarters should be installed. Electronic 
control systems that monitor and signa! alarms for all refrigeration and other 
vital equipment should be installed. 
12. All accessions of true potato seed that are sub standard for inability or seed 
members should be regenerated as soon as possible and true potato seed 
should be obtained for accessions not yet in the seeds vaults. 
13. Isozyme and morphological data should be used now to designate 20 to 30% 
of the potato collection as a prelirninary potato core subset. A molecular 
marker and evaluation data are obtained, the core can be refined to 10 to 15% 
of the potato collection. The Panel further recommended that the core subset 
be given priority for virus clean-up. 
14. Agro-ecological and morphological data should be used now to designate 30 
to 40% of the sweet potato collection as a prelirninary core subset. When 
PCR data are available, duplicates can be eliminated and the core can be 
refined to contain 10 to 15% of the sweet potato collection. This core should 
receive priority for virus clean-up. 
15. Agro-ecological and morphological data should be used to designate a 
prelirninary core subset in the ARTC where feasible. Because of the smaller 
number of accessions, percentages in the preliminary core may need to be 
higher than for potato or sweet potato. As additionallandrace accessions are 
collected and molecular and other data are obtained, further refinement of 
each core subset will be desirable. 
16. CIP should continue to maintain in vitro and/ or in cryopreservation (as soon 
as feasible) the landrace clonal accessions of potato, sweet potato, and ARTC 
not designated as part of the core subset . These clones may be needed when 
screening forrare allelles and for improvement by gene transfer. The Panel 
further recommends that the total crop collection for each crop be grouped 
into agro-ecological groups (supplemented by molecular marker data when 
available), and that accessions within each agro-ecological sub-group be 
intermated to produce seed for each population to capture and preserve 
allelles (genes) for use by scientists as needed for screening and crop 
improvement. Seed of these populations should be preserved in the active, 
base, and off-site duplicate security backup c6llections. 
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17. Research should be conducted on procedures that will reduce operational 
costs such as greater use of computers, drying in paper packets, etc. Use of 
bar codes is suggested. Because all seed is stored in aluminurn foil packets, 
dehumidification of the medium-term seed store is not needed. 
18. Reinforce clean up activities to make more material available for distribution, 
and where possible, establish contracts with NARS to support and help the 
cleaning up process. 
19. Introduce all available data at CIP on wild potatoes into the CIP's germplasm 
data base and accelerate the preparation of the wild potato species catalog to 
make this information readily available to users. 
20. In co-operation with IPGRI, develop courses that improve and strengthen 
capabilities for Genetic Resources management in NARS; such courses should 
involve ARTC. 
21. That CIP should increase partnership courses with other IARCs to optirnize 
capabilities, resources, and to take advantage. of the complementary strengths 
in technology and experience among the IARC' s. 
ICARDA 
Sumrnacy Comrnents 
The Panel was satisfied that in its technical operations the !CARDA Genebank (GRU) is 
adhering dosely to Intemational Genebank Standards, as endorsed by FAO and 
published jointly by FAO and IPGRI in 1994. There is, however, a need to duplicate 
more material off-si te. 
The Panel thought that the !CARDA Genebank is operating well, particularly in the 
collection , conservation and evaluation of cereals and sorne food and forage legumes. 
Approxirnately 75% of the total genebank holdings ha ve been evaluated and 90% of the 
mandate crops (cereal and food legumes) have been evaluated. However, there is still 
need for conservation of pasture and forage crops and for evaluation of pasture crops. 
The Panel noted the shift in priority for collection and conservation to characterization 
and evaluation, especially in the food and feed crops. It supports and encourages this 
change, and welcomes the increased efforts to study the genetic content of the collections 
and the screening for resistance to biotic and abiotic stresses. High priority should be 
given to the use of advanced molecular and biochemical techniques for four areas of 
characterization and evaluation: identification of genotypes, induding duplicate 
collections; fingerprinting of genotypes; analyzing ge,netic diversity in collections or in 
1 
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natural stand, and assembling core collections for the different crops. However, the 
Panel also recognized the tremendous degradation through overgrazing in the W ANA 
region and the subsequent loss in 'biodiversity, particularly in wild species and pasture 
and forage species. It therefore strongly supports collecting such species for ex situ 
purposes and their in....si.tJJ conservation. 
The Panel strongly supports WANANETs activities and urges support of the Working 
Groups by member countries at national and regional levels. The Working Groups 
could help to improve communication so that there is more impact, particularly for the 
end-users of germplasm. 
The Panel advises that the replacement/ upgrading of documentation equipment should 
be considered and that lack of storage capacity, particularly for the Active Collection, 
could cause problems in the near future. The Panel a1so noted the difficulties caused by 
lack of low grade storage space for holding harvested material prior to processing. 
The Panel thought that there was a need to strengthen appropriate research on seed 
physiology, particularly of forage and pasture seeds. 
The Panel noted that ICARDA's communication strengths with the outside world were 
weak and encouraged !CARDA to seek ways and means of improving such 
communication. 
!CARDA staff indicated that !CARDA may increase the storage of non-mandated 
germplasm. However, the Panel thought that space requirements in ICARDA's 
specialized seed stores should be carefully monitored, as there is increasing pressure for 
space, particularly in the Active Collection cold store. The Panel therefore advised 
caution in increasing storage of non-mandated crops. 
The Panel was concemed to note the use of daily paid labour for highly skilled tasks. 
Recomroendations 
l. Collecting by !CARDA should continue, particularly of threatened pasture and 
forage species in the W ANA Region. 
2. There is a need for more secretaria! help in the GRU and there is a strong case for 
the appointment of a cereal curator. 
3. High priority should be given to making arrangements for the safety duplication 
off site of more material, especially of forage/pasture species. 
4. The Panel commended !CARDA for its policy of replacing its older PCs and 
urged the Centre to give such replacement high priority. 
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S. !CARDA should strengthen its capabilities in marker gene technology so as to 
refine the designation of its. core collections. 
6. !CARDA should explore the possibility of obtaining Special Project funding for 
training, especially for training on the job. 
7. !CARDA should strengthen its research on seed physiology, particularly of 
pasture and forage seeds. 
ICLARM 
Swnroax:y Comroents 
ICLARM is at present concentrating its genetic research and conservation efforts on Nile 
tilapia, and Indo-Pacific giant clarns, two species of pearl oysters, and up to ten species 
of sea cucwnber. Future efforts may be extended to include carps, together with 
additional marine invertebrates and fishes. 
The Panel noted that ICL~ is currently reviewing its structure and organization and 
is well advanced with plans for a new biodiversity and genetic resources prograrnrne 
that have yet to be approved by the ICLARM Board. 
ICLARM does not intend to develop large ex-situ fish genebanks but will concentra te on 
strategic research, training, information and methods for natural resources management, 
and will assist NARS in a decentralized ex-situ conservation network. 
ICLARM's successful efforts in networking, particularly in INGA, were noted and the 
Panel supported the expansion of INGA. 
The Panel was irnpressed with ICLARM's database projects, FishBase and ReefBase, 
both of which contain sigrúficant information on FiGR Close links have been 
established with the SINGER project. A separate genetic database system has been 
established to serve the needs of the Genetic Improvement of Farmed Tilapias (GIFT) 
project. 
The Panel was also irnpressed with the genetic gains made in ICLARM's 
breeding/ selection work in Tilapia and commended the Centre for its collaborative 
work in testing the improved populations in different countries under different 
conditions. 
The Panel hoped that a formal agreement with the host country will be reached soon. 
The GIFT Project is one of ICLAR.\1's most irnportant, productive and successful 
programmes and the Panel was of the opinion that when the GIFT Project ends in 1997, 
it is essential that means be found to continue and build on GIFT's current successes. 
ICLARM will have to develop Germplasm Acquisition Agreements with source 
countries and Material Transfer Agreements with source countries and recipients, 
consonant with the emerging requirements of the CBD. 
60 
Recomroendations 
l. Priority should be given to generation and acquisition of information on FiGR at 
molecul?.! level and on making thls available through FishBase. 
2. Cryopreservation activities should be supported at about their present level. 
3. The case for maintaining the live tilapia broodstock collection should be re-
evaluated in the context of its contribution to overall FiGR conservation. 
4. ICLARM should try to have its collections duplicated for safety in other 
locations, preferably in other countries. 
5. ICLARM should develop standards for FiGR in collaboration with appropriate 
organizations such as FAO and make these available for wider adoption for the 
conservation and management of FiGR 
6. There is ~n urgent need for ICLARM to embark on formal training in FiGR, 
especially under the umbrella of INGA. 
7. Extra resources should be sought to enable ICLARM to respond to the new 
challenges presented by the expansion in aquaculture and by developments in 
molecular biology. 
ICRAF 
Summar:y Comroents 
The Panel recognized that ICRAF s genebank is at an embryonic stage. The large 
number of species of multipurpose trees and shrubs (MPTS) found throughout the 
six eco-regions in which ICRAF is involved has inevitably meant that ICRAF has 
had to focus on a few key species. ICRAF s evolving strategy for genetic resource 
conservation and utilization is clearly outlined in Appendix V. The Panel thought it 
important that ICRAF darify and publicize its policy with respect to its global 
responsibility for the genetic conservation of MPTS. 
Because of the incipient nature of ICRAF s genebank, the Panel considered it 
advisable for the Centre to commission a mini-review of its new genebank by an 
externa! consultant in about two years, by which time the genebank will be fully 
operational and the research projects associated with it will beata more advanced 
stage of development. 
The Panel was impressed with the fact that ICRAF had, as an advisory body to the 
Director-General, an Advisory Comrnittee on Genetic Resources with a membership 
of highly respected specialists from a number of different countries. 
The Panel also noted the excellent and productive lin.ks between ICRAF and the 
Kenya Forestry Research Institute (KEFRI). 
'Í 
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Recororoendations 
l. ICRAF s Board and Director-General should forroulate and publicize the 
Centre' s · modified policy on the genetic resources of MPTS as soon as 
possible. 
2. ICRAF should re-negotiate its MOU with ILRI on MPTS as soonas possíble. 
3. ICRAF should consíder negotíating MOU's on MPTS with liTA and ICRISAT. 
4. ICRAF should consider hiring a Socio-economist to determine the supply and 
demand of various species and a Taxonomist to undertake morphological 
studies. 
S. ICRAF should pursue possibilities and avenues of acquiring funds for 
construction of a cold room. 
6. Additional greenhouses should be constructed for research purposes within 
the GRU. 
7. All ICRAF scientists involved in germplasm-related collections should 
operate through the MPT-GRU. 
8. ICRAF should instal an incinerator for destroying material infected with 
irnportant quarantine pests/ diseases. 
9. 
10. 
11. 
12. 
13. 
ICRAF should initiate awareness promotion campaigns on the dangers of, 
and the regulations that apply, to exchange of germplasm. 
ICRAF's GRU should observe the FAO/ IPGRI Intemational Genebank 
Standards in the construction of its new facilities and have a follow-up review 
of these facilities and operations after two years. 
The GRU should establish its database to maintain adequate docurnentation 
systems according to the International Genebank Standards. 
Selection of core collections should be done using the taxonomic, 
morphological and molecular data. For isozyme data, starch gel 
electrophoresis should be used andas many enzyrnes as possible analyzed to 
be able to capture as much variation as possible. 
Those populations of MPTS with the highest variation and that are most 
representative of the species should be selected as core collections. 
Populations with the most unique genes, but not necessarily with the highest 
variation, should also be conserved in long-term storage but not as core 
collections. 
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14. The Panel endorsed the GRU's intention to strengthen its research 
programme. 
15. The GRU should increase its number of papers in scientific journals and other 
forrns of publications. 
16. ICRAF should intensify its research on tree improvernent so that genetically 
irnproved material is released to NARS. 
17. ICRAF should explore the possibility of seed multiplication of MPTS on a 
contract basis by NARS, NGO s and farmers. 
ICRISAT 
Swnroazy Comments 
The Panel observed with satisfacti.on that ICRISA T's Geneti.c Resources Unit (GRU) 
has been elevated to the status of a fully fledged Oivision (GRO), which confirms its 
intemational importance commensurate with the global mandate of five important 
crops. 
The Panel noted that ICRISAT hoped to have a new Head of the Geneti.c Resources 
Oivision in post early in 1996. 
The Panel was impressed with the lay-out of the genebank at ICRISAT and observed 
that, in general, the facilities and technical standards are in conformity with 
International Genebank Standards. 
The Panel was concerned at the financia! cuts sustained by the GRO and a 30% 
reduction in staff as a consequence of a voluntary reti.rement scheme, but recognised 
that financia! constraints were responsible for such cuts. However, the Panel 
expressed doubts as to whether the GRO would be able to sustain the level of 
activities necessary to reduce current bottlenecks in its conservati.on work. Extra 
funding would be required to allow the GRO to continue ongoing research 
programmes. 
Although research within the GRO has been ata relatively low level, collaboration 
with scientists from other disciplines at ICRISAT has had its successes. The Panel 
was pleased to note that the GRO is, as requested by the ICER on Genetic Resources, 
addressing the need for better, more effective multidisciplinary research using 
emerging molecular techniques. 
The Panel felt that ICRISAT should examine very carefully its possible involvement 
in the assembly and maintenance of small, but diverse and representative collections 
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of regionally important non-mandate crops (as recommended by the ICER on 
Genetic Resources), unless extra resources become available for the Institute to fulfil 
its current obligations for existing, mandated crops. ICRISA T should also keep in 
mind its agreements with its host countries. 
The Panel was pleased to note that ICRISA T is taking steps to appoint a Research 
Fellow for molecular marker work on the outbreeding crop pearl millet, thereby 
initiating action on the ICER's recommendation for such work. While such a short-
term appointment will enable a start to be made, the Panel thought that more 
human and financia! resources will have to be found to ensure meaningful progress 
in the molecular area. 
The ICER recommendation that ICRISAT define clearly and rigorously the genepool 
of each of its mandate crops, including related wild species, has been partly 
addressed by the Institute with the short-term appointment of a visiting scientist to 
work on sorghum. 
The Panel strongly endorsed the recommendation made by ICER that ICRISAT 
should urgently develop and implement a strategy for speeding up the process of 
transferring collections to long-term storage. The Panel made suggestions and 
recommendations · that could reduce bottlenecks and accelerate germination tests, 
seed multiplication and drying. One such recommendation was that ICRISAT 
should consider contracting NARS todo seed multiplication. While ICRISAT tackles 
the problem of meeting International Standards for all, or most of its material, it 
should also investigate the advantages and disadvantages of transferring samples of 
all its active collections to long-term storage. 
The Panel encouraged ICRISAT to look carefully at results from other Institutions on 
the cryopreservation of orthodox seeds, particularly in terms of cost implications 
vis-a-vis seed storage under low temperature / humidity. 
The Panel observed a need at ICRISAT for research on seed physiology that is 
related to the genetic conservation of its mandate crops. 
While the Panel was impressed with the GRD's herbariurn of wild species of Arachis, 
it thought that a seed sample and a photograph of the accession and a plate of its 
chromosomes, would enhance the value of each herbarium sheet. 
The Panel commended ICRISAT's Plant Quarantine Urút for its close and effective 
links with the NBPGR Plant Quarantine Service, which issues import licenses and 
phytosanitary certificates for export of material. 
The GRD's new screenhouse for wild Arachis species that have to be maintained and 
propagated vegetatively is serving a very useful purpose. The screenhouse is also 
enabling the characterisation of accessions of seed-producing wild species under 
disease-free conditions and the seed production of such accessions. The Panel was 
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supportive of work that had been initiated on in vitro storage of vegetative material 
of legume crops, as this could lead to the easier conservation of wild non-seed-
producing species. Cryopreservation technology may soon lead to the long-term 
conservation of wild species of Arachis. 
The Panel was disappointed with the lack of short-term training courses on genetic 
resources at ICRISAT. It thought that for the future, such courses could be held 
jointly with other IARC's and NARS, both in the host country and in the regions. 
The Panel noted that ICRISAT is reviewing the needs of its own staff for training. 
The Panel was impressed by the success of ICRISA T's germplasm, sorne of which 
was being used directly by farmers. A strong contribution to NARS has also been 
made by germplasm- derived hybrids and varieties. 
The Panel thought that ICRISAT should develop and refine core collections of its 
mandate crops. It could benefit from greater use of Geographic Information Systems 
(GIS) technology in its genetic resources work. 
Recommendations 
l. ICRISAT should review its linkages with other Centres, networks and NARS 
with a view to developing formal agreements which are clear in defining 
respective responsibilities for genetic resources. 
2. ICRISAT should seek to standardise its agreements for safety duplication and 
for collection procedures through the SGRP. 
3. ICRISAT should give higher priority to the collection, conservation, 
characterisation and utilisation of wild related genepools of ICRISATs 
manda te crops. 
4. ICRISAT sho.uld consider strengthening its human resources in the GRD. 
S. ICRISAT, as a matter of urgency, should develop 'and implement a strategy 
for speeding up the process of transferring its · collections to the long-term 
storage facility. 
6. ICRISAT should urgently review its arrangements for safety duplication off 
site of its collections with a view to ensuring that the appropriate legal 
arrangements with FAO are in place for timely transfer of duplicate samples 
of all accessions to acceptable long-term storage facilities in other countries. 
7. ICRISAT should initiate a pilot programme on cryopreservation of existing 
germplasm and the GRO should enhance its research on excised embryo 
preservation. 
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8. Regeneration of seed could be enhanced by · contractual arrangements with 
NARS, especially with countries of origin of germplasm of respective crops, 
from special funds. 
9. At present there is no staff position of Senior Scientist responsible for 
Genebank operations, therefore ICRISAT should consider establishing a 
Senior Germplasm Scientist position to oversee and participate in the day-to-
day genebank operations and to lead the research program on Seed 
Physiology related to genetic conservation of mandated crops. 
10. A core subset of ICRISAT's mandate crops should be established in the first 
instance based on the agro-ecological and morpho-agronornic diversity (of 
highly heritable attributes). This should be further confirmed for at least two 
seasons and at three distinct locations (within a country and perhaps between 
countries) supported by clustering and ·component analysis. Further 
refinement should be possible using biochernical / molecular characterisation 
data (isozyme and DNA levels). 
11. There is a need for in-depth studies on seed longevity and seed physiology of 
ICRISAT's mandate crops. 
12. Opportunities for training of ICRISAT staff should be made available, either 
nationally or internationally, wherever expertise and facilities for appropriate 
technologies exist. 
13. That solarization of sick plots, longer crop rotation, hot surnmer cultivation 
and soil sterilization methods may be appropriately incorporated for the 
amendment of soil in consultation with soil experts. 
14. Appropriate locations would be identified within the host country or in the 
region for photoperiodic sensitive germplasm which could be 
regenerated/ rejuvenated with the active collaboration of NARS. Wild species 
could be grown under in situ conditions, and landraces in the country of 
origin (if possible) or else maintained un~er controlled greenhouse 
conditions. 
liTA 
Swrunary Comments 
The Panel was irnpressed with the amount of material from IITA's collections already 
designated to F AO. The Panel recognised that financia! constraints are limiting, but 
thought that the GRU was underfunded in relation to the Institute's total budget. It also 
thought that the staffing position should be reviewed (a recommendation is made la ter). 
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The Panel was impressed with IITA's collecti.ng record; for each expedition there is an 
appropriate publication/ report. 
The Panel noted that INIBAP had requested liT A to hold a tissue cultw-e collection of 
Musa. 
Power cuts are not infrequent at liTA. Fortunately for both the Genetic Resources Unit 
(GRU) and Biotechnology Research Unit (BRU) they have priority to the Centre's own 
generator and are covered 24 hours per da y. Nevertheless, Wlcertainties at liT A 
emphasize the important need for liTA to have all its collections duplicated off-site. 
The Panel was impressed with the care that liTA took in ''back-up" checking for, and 
elimination of diseases, (particularly viruses) in existi.ng and imported material but 
noted that the clean-up of collections seemed to be an endless task, especially for 
cowpea and wild Vigna. The Seed Health Unit (SHU) was providing useful information 
to the GRU on susceptibility to a range of diseases. 
At Ibadan, the Panel visited IITA's matw-e agroforestry arboretum which was 
established in 1979 and it also visited the ICRAF / IITA/ Oregon Sta te University 
arboretum of multipurpose trees and shrubs (:tvfi'TS) which was established in 1991. The 
Panel was impressed to note the close and fruitful. collaboration between liT A and 
ICRAF on :tvfPTS and thought it timely for liTA and ICRAF to prepare and sign a 
Memorandum of Understanding (MOU) on :tvfPTS (a recommendation to this effect is 
made later). 
The Panel was satisfied that at a technical leve! liTA was adhering closely to 
Intemational Genebank Standards, as endorsed by FAO and published jointly by FAO 
and IPGRI in 1994. Difficulties were, however, being experienced in placing duplicate 
collections off-si te. 
The Panel thought it important for CGIAR Centres which have in-yitro collections to 
address together the difficulties in placing duplicate collections of such material off-si te. 
The publication record of GRU scientists and their collaborators was indicative of a 
good team performance. 
Recommendations 
l. llT A should prepare and sign with ICRAF an MOU on :tvfPTS as soon as possible. 
2. liTA should to pursue its search for funding to support its proposal for the 
conservation of yam biodiversity for the development of sustainable agricultw-e. 
3. As liTA has the capabilities and facilities to collect and conserve African 
maize germplasm, it should, after discussions with CIM:MYT, seek funding to 
do so and ensure that a duplicate set of such a collection is deposited at 
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CIMMYT, in addition to depositing such material with NARS in the country 
of origin. 
4. The scientific staff position of the GRU should be reviewed to increase 
support for the Unit programs. 
5. As the GRU appears to be underfunded for the scale of required operation 
consideration should be given to increasing the financia! support for the Unit. 
6. There is insufficient storage space for yam tubers. Additional yam barn and 
tuber store are required to augment the existing facilities. 
7. All F AO designated germplasm should be placed in off-site genebanks for 
duplicate safety storage as soon as possible. As many as possible of the field 
accessions of yam should be maintained in the form of seed and as in vitro 
cultures. The Panel endorsed the GRU's high priority to speed up the duplicate 
storage for safety. 
8. The GRU should increase the regeneration standards of bambara groundnut 
to meet the International Genebank Standards(64%) = 75% x 0.85. 
9. The Panel commended GRU, Biotechnology, Seed Health and Virology Units 
for their excellent publication record and the research that has been 
accomplished, and recommended continued cooperation between these Units 
on research. 
10. liTA should intensify its efforts to arrange promptly for formal duplication of 
its in-yitro collection off-si te. 
11. liT A should continue to enhance its considerable collaboration with other CG 
Centres, NARS and NGO's to ensure that live collections are safe and grown 
under appropriate conditions. 
12. liTA should seek ways and means to strengthen its molecular and GIS 
capabilities that are appropriate to genetic resources work. 
13. liT A should continue to review carefull y the number of crops and species in 
its GRU with a view to concentrating on those species most relevant to its 
research needs or that are in danger of genetic erosion. 
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ILRI 
Swnmary Comments 
The Panel noted that ILRI was currently in a transitional phase and that changes 
were also occurring in the facilities and human resources of ILRI's Genebank that 
will influence the future program of the genebank. 
The Panel also noted and supported ILRI's intention to make use of the comparative 
advantage of ILRI's Nairobi facilities and expertise on molecular biology and GIS to 
strengthen the genetic resources research program. Stronger collaboration in these 
areas between ILRI and CIAT, particularly on forages, could also be mutually 
beneficia!. 
The Panel was informed by ILRI's staff that the data bases used by ILRI were likely 
to be compatible with the CGIAR System - wide Information Network on Genetic 
Resources (SINGER) The Panel supported ILRI's decision not to introduce future 
changes to its database programs until SINGER becomes operational. 
The Panel was satisfied that ILRI's goal is to adhere to International Genebank 
standards, as endorsed FAO and published jointly by FAO and IPGRI in 1994. 
However, there is a need for ILRI to establish speedily a base collection which meets 
International standards (a recornrnendation to that effect is made la ter). 
The Panel visited the seed production wút at Debre Zeit, where it saw regeneration 
of a wide range of genetic resources material in the field, as well as multiplication of 
large seed lots for evaluation and seed release purposes. It was irnpressed with the 
laboratory and field facilities, the organization, the efficiency and productivity of the 
wút and noted that training courses held at Debre Zeit for NARS scientists, NGO 
staff and farmers served to increase the likelihood of better utilization of ILRI's 
genetic resources. 
The Forage Genetic Resources management at ILRI sought guidelines from IPGRI on 
priority setting for regeneration of forages collected by IPGRI and deposited at ILRI. 
The Panel recognized the difficulty faced by ILRI in regeneration of the out-
breeding species in its collection and cornrnend the Centre for its work to determine 
optimum population size. A recommendation is made later whereby ILRI could 
speed up the process of seed regeneration/ multiplication. 
The Panel was concerned to note that plant quarantine standards within Ethiopia 
are largely based on visual inspection and supported the Centre in its efforts to 
irnprove the detection and elirnination of plant diseases in irnported and exported 
material. The panel noted ILRI's intention to establish a Post-entry Quarantine 
System at ILRI and fully supported such a move. 
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The Panel was informed that changes were being made in the Soil and Plant 
Nutrition Project that included the transfer of a Rhizobiurn collection of 230 strains 
to Genetic Resources where policy on access to an active collection will be the same 
as that foliowed for plant genetic resources. 
Recommenda tions 
l. IT..RI should review the scientific staffing position within its genebank. 
2. IT..RI should give high priority to establish a full base collection which meets 
International Genebank Standards. The Panel also recornrnended that CIA T, 
!CARDA and IT..RI should make clearer their policy on the location of base 
collections of forages. 
3. IT..RI should complete the initial germination tests for all accessions as soon as 
possible. The genebank should make irnprovements in order to meet all 
Internatiortal Standards. 
4. ILRI should take action to speed up the regeneration process, including 
consídering the contracting out of multiplication with national prograrnrnes and 
NGO's. Inevitably, such a move will incur extra costs. 
S. IT..RI should continue to give high priority to characterization and preli.rninary 
evaluation of the key species of its forage genetic resources. 
6. ILRI should intensify its efforts to provide more information with its sarnples. 
7. IT..RI should intensify its coopera ti ve research with centres of excellence and 
universities in the irnportant areas of seed physiology, molecular genetics, anti-
nutritional factors and characterization. 
8. Germplasm evaluation and characterization information should be made 
available to help utilizers easily identify materials of potential interest. 
IPGRI/INIBAP 
Swnmary Comroents 
The Panel was irnpressed by the close and productive links between the Katholieke 
Universiteit Leuven (KUL), Belgium and IPGRI/ INIBAP. KUL's research strengths 
in molecular and cell and tissue cul.ture technologies provide a strong basis for 
enhancing the genetic conservation and utilization of bananas and plantains. 
The Panel agreed with IPGRI/ INIBAP's concern about the need to collect more 
representative genetic diversity of wild and edible1_,species of Musa, particularly in 
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view of the need to find different sources of resistance to the major diseases and 
pests of plantains and bananas. However, the Panel also thought that among the 
cultivated and wild forms in the Musa collection there is a need to utilize more fully 
molecular tec.t- ·1ques and characterization data to quantify genetic variation in the 
existing collection and to identify duplicates. 
The Panel noted the successful international network of IPGRI/ INIBAP for Musa 
taxonomic studies, breeding, cultivar evaluation and disease resistance screening. 
The Panel welcomed IPGRI/ INIBAP's efforts to improve off-site duplication of its 
Musa collection for safety purposes, but was concerned to note that currently oruy 
39% of the collection held at KUL has so far been duplicated. 
The protocols developed by KUL for genetic conservation of Musa gemplasm in-vitro 
will provide useful guidelines in the development by FAO/ IPGRI of Genebank 
Standards for vegetatively propagated crops. 
The Panel observed that, as a non-banana producing country, Belgium does not 
require KUL to have a phytosanitary certificate or import perrnit for the importation 
of Musa germplasm, but for export purposes KUL follows international 
phytosanitary requirements. 
The Panel commended INIBAP / KUL for their close collaboration with the three 
virus indexing centers located in France, Australia and Taiwan. Although disease 
detection kits for Musa are being developed through contracts with appropriate 
centers of excellence, much remains to be done. Methods for eliminating viruses 
from infected material are also being sought. 
The Panel was very impressed with the excellent research that has been done at 
KUL on cryopreservation of meristems of Musa. In view of the extensive interest in, 
and active research on, the cryopreservation of vegetatively propagated crops which 
are part of the CGIAR Centres' mandates, the Panel thought that cryopreservation 
work should be given high priority in the System-wide Initiative on Genetic 
Resources. Centers that are involved in cryopreservation research should, therefore, 
be encouraged to share their results and experiences as soon as possible, preferably 
in the forum of a workshop / colloquium organised by the Inter-Center Working 
Group on Genetic Resources. 
The Panel was satisfied that in the development of its database and information 
exchange, INIBAP aims at tompatibility with the System-wide Information Network 
on Genetic Resources (SINGER). 
The Panel was concerned to note the lack of direct feed-back from recipients of Musa 
gerrnplasm on characterization and performance and urged IPGRI/ INIBAP to 
continue to emphasize to their partners the importance and urgency of such feed-
back. 1¡ 
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Recommendations 
l. 
2. 
3. 
4. 
The rece.nt collecting missions and the expected collection in South China, 
Indones1a and islands of the East-Africa coast will increase the number of 
accessions at ITC as well as the demand for them. Therefore, the Panel 
recommended that an extra technician for routine culture and multiplication 
of germplasm should be considered in the 1996 budget. 
The virus indexing activity should be completed as soon as possible. The 
development of therapeutic methods to clean infected accessions should also 
be given high priority. 
The Panel noted with satisfaction that a user-friendly cryopreservation 
technique for meristems has been developed for Musa by KUL and 
recommended that IPGRI/ INIBAP should speed up the process for 
establishing the base-collection of canana germplasm by 
cryopreservation, at least for sorne cultivars. 
IPGRI/ INIBAP should try to complete off-site safety duplication of the Musa 
germplasm collection as soon as possible. 
Genetic stability is an important requirement of in vitro conservation. While 
the use of molecular markers (e.g. RAPOs) to evaluate stability is important, 
the Panel recommended that a combination of approaches, including 
morphological (in field and in v itro), isozymes, and molecular (RFLP, RAPOs, 
etc.) would be more appropriate and need to be 
developed. Additional research topics could also include: 
- Cryopreservation of in vitro cultures of cultivars which are sensitive to the 
current method 
- Seed storage for long-term conservation and dormancy breaking 
- Long-term polleo storage 
-Use of molecular techniques for diversity studies and characterization. 
S. ITC customers should be provided with more information on plant 
characteristics and with the different names given to each accession, so as to 
assist them in making decisions on material requested from the ITC. 
6. A systematic field evaluation should be made to check the general 
appearance of plants of cultivars maintained at the genebank. Accessions 
could be selected at random and evaluation done at IPGRI/INIBAP's field 
reference collections, under specific agreements with host institutions. This 
will also help in completing ITC records on plant characteristics of collected 
accessions. 
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IRRI 
Swrunary Comments 
The Panel was very impressed with the excellent organization, quality and 
productivity of staff, technical operations and facilities of IRRI's genebank, and 
commended IRRI for the status and importance that the Institute accords to genetic 
resources. The IRG at IRRI is one of the best in the CGIAR System and serves as a 
model for others to emulate. With the updating of computer facilities, the IRG's 
performance will be further increased. 
IRRI is currently engaged with collaborators on an impact study of the contribution 
made by germplasm from the genebank. The Panel was disappointed to learn that 
in the pedigrees of many of IRRI's varieties, details of germplasm accessions are not 
recorded. 
The Panel noted that IRRI's collections of Azolla and aquatic legumes were unique. 
The issue of collections of microbes and other organisms which currently do not fall 
within the category of material designated to FAO, should be addressed by the 
ICWG-GR. 
The Panel commended IRRI for its publication "Manual of Operations and 
Procedures of the International Rice Genebank". Other Centers could benefit from 
using this manual as a basis for the preparation of manuals on the genetic resources 
of their own manda te crops. 
The Panel was encouraged to note the widespread networking arrangement that is 
possible as a consequence of the project Safeguarding and Preservation of the 
Biodiversity of the Rice Genepool. It advised IRRIto extend this network to indude the 
NARS of more countries from Africa and Latin America. 
The Panel was satisfied with the current arrangements and policy for material 
designated under IRRI's Agreement with FAO. 
In research, there is a gap in the field of seed physiology with respect to storage. 
After 35 years, the Center is well established and running efficiently. More effort 
should now be focused on research to solve problems such as seed dormancy and to 
explore other alternative methods of storage such as cryopreservation and the use of 
ultra dry seeds. The setting up of the molecular biology laboratory will be very 
useful in biosystematics studies. Research on regeneration of accessions should be 
expanded with the aim of keeping regeneration to a mínimum and also to extract as 
much information as possible from those accessions which are due for regeneration. 
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Research workers appear to be mainly international staff. Local staff members 
should also be encouraged to conduct research. As the system becomes streamlined 
and computerized, this should allow them sorne time for research. 
The Panel observed that the IRG's Standard Order Form was in line with the 
FAO/ IPGRI draft Material Transfer Agreement (MTA). Although IRRI does not 
currently use a Germplasm Acquisition Agreement (GAA), written documentation 
accompanies each consigrunent of germplasm that is sent to IRRI. These documents 
state clearly that germplasm should become part of the rice collection at IRRI and 
may be distributed freely to research workers world wide. 
The Panel commended IRRI for its good publication record on genetic resources. 
The Panel was very pleased to note that NARS in both developing and developed 
countries comprised a significant number of the recipients for the genebank. The 
large number of samples distributed yearly indicates the importance that rice 
researchers worldwide put on the IRG's germplasm collection. Moreover, the use of 
severa! accessions has had a major impact on rice improvement. 
The Panel was pleased at the positive impact that training at IRRI had made to the 
upgrading of NARS capabilities in genetic resources work, not only on rice but in 
other crops as well. 
Recommendations 
l. IRRI should arrange and sign formal agreements with WARDA and liTA to 
cover the collaborative work on genetic resources of rice undertaken by the 
respective Centers. 
2. IRRI should consider duplicating its rice collection in more than one location 
and it should arrange to duplicate off-site for safety purposes those accessions 
that are currently stored only at IRRI. 
3. IRRI should review its policy on core collections so asto develop sub-sets for 
special purposes. 
4. More research is required on seed physiology related to seed storage. Such 
research should include studies on the effect of long-term storage on viability, 
vigor, and chromosome aberrations. 
S. The IRRI germplasm database should be made widely accessible as early as 
possible, using available electronic communication technologies (e.g. on-line 
through Internet; local area network; CD-ROM format, others). 
6. A regular monitoring system should be adopted to continuously appraise the 
utilization of its distributed germplasm. Sinc7 IRRI scientists themselves are 
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the biggest recipients and users of the germplasm, and directly responsible 
for major efforts in genetic enhancement, varietal development, and rice 
research in general, an in-house germplasm utilization monitoring system 
should be readily established. 
7. IRRI management should take steps to ensure the continued employment of 
key laboratory technicians in IRRI's International Rice Genebank to enable the 
Institute to continue to fulfill its obligations under the Agreement with FAO 
and to meet fully International Genebank Standards. 
WARDA 
Summary Comments 
The Panel was informed that W ARDA's present policy is not to house a genebank at 
W ARDA but to utilize the rice genebanks at IRRI and liTA, with whom W ARDA 
has a formal agreement whereby IITA stores material from WARDA in a base 
collection and duplica te samples are deposited at IRRI. W ARDA is currently 
reviewing its policy, a new agreement is being negotiated with IRRI and there is a 
possibility, provided funds become available, that W ARDA may build a large seed 
storage facility to increase the size its working collection. 
W ARDA staff emphasized to the Panel the importance of rice germplasm to the 
success of W ARDA's on-going research programrnes, particular! y in providing to 
WARDA's breeders and their NARS partners useful sources of genetic 
resistance / tolerance toa wide range of pests/ diseases and abiotic stresses. African 
indigenous germplasm has been largely untapped but shows considerable prornise. 
Additionally, Oryza glaberrima is a source of genes controlling traits (such as 
resistance to blast,· to rice yellow mottle virus (RYMV), tolerance to drought and 
acidity, and excellent vegetative growth capable reducing weed damage) that are 
particularly useful to breeders. Current breeding is directed at unlocking and 
utilizing this source of useful genes to produce improved varieties. 
The close links that WARDA has established with its NARS partners are enhanced 
through the operation of Task Forces. These Task Forces are theme oriented teams, 
with NARS and W ARDA members who meet annually to define priorities and set 
courses of action. 
In addition to contributing to the International Network of Germplasm Evaluation 
of Rice(INGER), from its upland rice programrne W ARDA distributed 8245 samples 
representing 4,615 accessions of upland rice over the three-year period 1992-94. It 
also distributed samples of lowland, mangrove and Sahel irrigated rice but details 
are not available. 
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In view of the large numbers of rice samples / accessions regulad y being imported 
to, and exported from , W ARDA, the Panel was pleased to note that W ARDA has 
been successful in obtaining funding from DANIDA to set up a Quarantine Facility 
for rice at M'bé. Backstopping for this facility will initially be provided by the 
Danish Government Institute for Seed Pathology (DGISP). When robust disease 
detection methods became available, W ARDA should utilize such methods in its 
Quarantine Facility. 
The Panel thought that atan appropriate time an assessment should be made of the 
agreement between IIT A and W ARDA to ensure that the requirements of both 
Centres, their partners and clients, continue to be met. 
As seed of sorne of the material designated by WARDA to FAO is being stored 
under conditions that lie out with those recommended for Intemational Standards, 
it would be appropriate for WARDA, liTA and FAO to discuss the legal standing (in 
relation to W ARDA's agreement with FAO) of such material. 
Recommendations 
l. The Panel noted W ARDA's reconsideration of its "no genebank policy" and 
recommended WARDA to place its whole FAO designated germplasm 
collection in an active collection which meets the International Genebank 
Standards. 
2. W ARDA should complete off-si te duplication for safety purposes as soon as 
possible. 
3. The characterization at W ARDA is done on an agro-morphological basis. U 
W ARDA is going to build up its genebank, the constitution of a core 
collection for each ecology (upland, lowland, mangrove, and Sahel irrigated) 
will be needed. The use of molecular markers will be necessary to help 
designate the accessions for upland, lowland, mangrove and Sahel irrigated 
core subsets. · 
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A CIAR 
AFLP 
AFNETA 
AFRNET 
AIHD 
AIT 
AKVAFORSK 
AnGR 
ARCS 
ARTC 
ASI 
AVRDC 
AWCC 
B 
BARN 
BCMV 
BFAR 
BGRP 
BOT 
BP 
BRA 
BRU 
e 
CAC 
CATIE 
CBD 
CCMV 
CCRRSP 
CENARGEN 
CG 
CGIAR 
CGIAR-GR 
CHM 
CHN 
CIAT 
CID 
CIFOR 
CLSU 
CIMMYT 
CIP 
CITES 
COL 
ACRONYMS AND ABBREVIA TIONS 
Australían Centre for Internatíonal Agricultura! Research 
Amplified Fragment Length Polymorphisms 
Alley Farming Network for Tropical Africa 
African Feed Research Network 
Australían Institute for Horticultura! Development 
Asían Institute of Technology. Bangkok, Thailand 
Norwegian Institute of Aquaculture Research 
Animal Genetic Resources 
Austrian Research Centre at Seidersdorf 
Andean root and tuber crops 
Appendix 5 
Advanced Scientific Institutions (in developed and developing 
countries) 
Asían Vegetable Research and Development Center 
Australian Winter Cereal Collecúon 
Beans 
Bean Advanced Research Network 
Bean Common Mosaic Virus 
(Philippine) Bureau of Fisheries and Aquatic Resources 
Biodiversity and Genetic Resources Program 
Board of Trustees 
Bean Prograrn 
Brazil 
Biotechnology Research Unit 
Cassava 
Coastal Aquaculture Centre (ICLARM), Solomon Islands 
Centro Agronómico Tropical de Investigación y Ensenanza 
Convention on Biological Diversity 
Cassava Common Mosaic Virus 
Coastal and Coral Reef Resource Systems Program 
Centro Nacional de Recursos Geneticos 
Consultative Group 
Consultative Group on International Agricultura! Research 
CGIAR-Genetic Resources 
Clearinghouse Mechanism (of the Conventico on Biological Diversity) 
China 
International Center for Tropical Agriculture 
Crop Improvement Division liT A 
Center for Internaúonal Forestry Research. Jakarta. Indonesia 
Central Luzon State University 
Centro Internacional de Mejoramiento-Maíz y Trigo 
Centro Internacional de la Papa 
Convention on Internaúonal Trade~of Endangered Species 
Colombia 
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CONABIO 
CONDESAN 
COSCA 
CP 
CPGR 
CRI 
CSIRO 
CsXV 
CUB 
DANIDA 
DEGITA 
DG 
DGISP 
dsRNA 
EARRNET 
ELISA 
EMPRAPA 
EMR 
EPR 
ESU 
FAC 
FAO 
AA 
FiGR 
FONAIAP 
FORTIPAPA 
FSD 
FUNDAGRO 
GAA 
GD 
GIFT 
GIS 
GR 
GRIP 1 
GRU 
HQ 
IARC 
IARSP 
ffiGRN 
ffiPGR 
IBTA 
ICA 
ICARDA 
ICD 
ICLARM 
ICRAF 
Mexican National Commission for the Study and Use of Biodiversity 
Consortium fo'r the Sustainable Development of the Andean Ecoregion 
Collaborative Study of Cassava in Africa 
Cassava Prograrn 
Commission on Plant Genetic Resources 
Costa Rica 
Commonwealth Scientific and Industrial Research Organization. 
Australia 
Cassava X Virus 
Cuba 
Danish Intemational Development Agency 
Dissemination and Evaluation of Genetically Improved Tilapia in Asia 
Director General 
Danish Government lnstitute for Plant Pathology 
Double Strand RNA 
East Africa Roots Crops Research Network 
Enzyme Linked Immuno-Sorbent Assay 
Empresa Brasileira de Pesquisa Agropecuaria 
Externa! Management Review 
Externa! Prograrnme Review 
Evolutionarily Significant Unit 
Freshwater Aquaculture Center 
Food and Agriculture Organization of the United Nations 
Federal Institute of Aerobiology 
Fish Genetic Resources 
Fondo Nacional de Investigaciones Agropecuarias. Venezuela 
Fortalecimiento de la Investigación y Producción de Semilla de Papa. 
Ecuador 
Frog Skin Disease 
Fundación para el Desarrollo Agropecuario, Ecuador 
Germplasm Acquisition Agreement 
Genetic Diversity 
Genetic Improvement of Farrned Tilapias 
Geographical Inforrnation Systems 
Genetic Resources 
Genetic Resource Inforrnation Package I 
Gene tic Resources U nit 
Headquarters 
International Agricultura! Research Center 
Inland Aquatic Resource Systems Program 
Intemational Barley Genetic Resources Network 
International Board for Plant Genetic Resources 
Instituto Boliviano de Tecnología Agropecuaria 
Colombian Agriculture and Livestock Institute 
International Center for Agricultura! Research in the Dry Areas 
Intemational Corporation Division 
lntemational Center for Living Aql);ttic Resources Management 
Intemational Centre for Research in Agroforestry 
78 
ICRISAT 
ICWG 
ICWG-GR 
IDEA 
IFPRI 
IICA 
liTA 
ILCA 
ILRAD 
ILRI 
IMER 
IN 
INGA 
INIA 
INIAP 
INffiAP 
INIFAP 
INGER 
INTA 
IPGRI 
IPR 
IRAT 
rRRI 
ISC 
IUCN 
IWGRN 
IWIS 
KAR1 
KEFRI 
LAC 
LAMP 
MENA 
MGB 
MOU 
MPA 
MPTS 
MPT-GRU 
MTA 
MTP 
NACGRAB 
NARS 
NBPGR 
NCSU 
NFFrRC 
NGO 
NPQS 
Intemational ~rops Research Institute for the Semi-Arid Tropics 
Inter-Center Working Group 
Inter-Centre Working Group on Genetic Resources 
Institute of Advanced Studies. Venezuela 
Intemational Food Policy Research Institute 
Instituto Interamericano de Cooperación para la Agricultura 
Intemational Institute of Tropical Agriculture 
Intemational Livestock Centre for Africa 
Intemational Laboratory for Research on Animal Diseases 
Intemational Livestock Research Institute 
Intemally Managed Externa! Review 
Intemational Nursery Co-operator Network 
Intemational Network on Genetics in Aquaculture 
Instituto Nacional de Investigación Agraria, Peru 
Instituto Nacional de Investigaciones Agropecuarias, Ecuador 
Intemational Network for the Improvement of Banana and Plantain 
Instituto Nacional de Investigaciones Forestales y Agropecuarias. 
Mexico 
Intemational Network of Gennplasm Evaluation of Rice 
Instituto Nacional de Tecnología Agropecuaria. Argentina 
Intemational Plant Genetic Resources Institute 
Intellectual Property Rights 
Institute de Recherche en Agriculture Tropical 
Intemational Rice Research Institute 
ICRISA T Sahelian Centre 
World Conservation Union. Gland, Switzerland 
Intemational Wheat Genetic Resources Network 
Intemational Wheat Infonnation System 
Kenyan Agricultura! Research Institute 
Kenyan Forestry Research Institute 
Latín American and Caribbean 
Latin American Maize Project 
Middle East and North Africa 
Maize Germplasm Bank 
Memorandurn of U nderstanding 
Marine Protected Areas 
Multiple Purpose Trees and Shrubs 
Multiple Purpose Tree- Germplasm Resource Unit 
Material Transfer Agreernent 
Mediurn-term plan 
National Centre for Genetic Resource Conservation and 
Biotechnology. Nigeria 
National Agricultura! Research Systems 
National Bureau of Plant Genetic Resources 
North Carolina State University. USA 
National Freshwater Fisheries Technology Resource Center 
Nongovemrnental Organization 1¡ 
National Plant Quarantine Service 
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NSSL 
ODBC 
OFI 
ORSTOM 
PCR 
PGR 
PHMD 
PQS 
PRACIPA 
PRAPACE 
PRECODEPA 
PROCIPA 
PROFIZA 
PROFRIJOL 
PROINPA 
RAC 
RAPOs 
RCMD 
REDARFIT 
REMERA 
RIEPT 
RFLPs 
RRPMC 
RYMV 
SADC 
SARH 
SBSTTA 
SEAFDEC 
SGRI 
SGRP 
SHL 
SHU 
SINGER 
SIS 
SISTEM 
SRG 
SSA 
TAC 
T AES of Texas A& M 
TFP 
Nacional Seed Storage Laboratory 
Open Data Base Connectivity 
Oxford Forestry Institute 
Institut Francais de Recherche Scientifique pour le Developpment en 
Cooperation 
Polymerase Chain Reaction 
Plant Genetic Resources 
Plant Health Management Division 
Plant Quarantine Service. Nigeria 
Programa Andino Co-operativo de Investigación en Papa 
Programme Régional de I'Amélioration de la Culture de la Pomme de 
Terre et de la Patate Douce en Afrique Centrale et de l'Est 
Programa Regional Co-operativo de Papa, CIP network in Central 
America and the Caribbean 
Programa Co-operativo de Investigaciones en Papa, CIP network in 
Southern Cone 
Programa Cooperativo Regional para la Zona Andina 
Programa Cooperativo Regional de Frijol para Centro América, 
Mexico y el Caribe 
Proyecto de Investigación de la Papa. Bolivia 
Station Federal de Recherches Agronomiques de Changing, 
Switzerland 
Random amplified polymorphic DNA 
Resources and Crop Management Division, IIT A 
Red Andina de Recursos Fitogenéticos (Andean Network on Plant 
Genetic Resources) 
Red Mesoamericana de Recursos Fitogenéticos 
Red Internacional de Evaluación de Pastos Tropicales 
Restriction Fragment Length Polymorphisms 
Regional Research Program for Maize and Cassava 
Rice Yellow Mottle Virus 
Southern Africa Development Community 
Secretaria de Agricultura y Recursos Hidráulicos 
Subsidiary Body for Scientific. Technical and Technological Advice 
Southeast Asían Fisheries Development Center 
S ystem-Wide Gene tic Resources Initiative 
System Wide Genetic Resources Program 
Seed Health Laboratory 
Seed Health Unit 
CGIAR System-wide Inforrnation Network on Genetic Resources 
Svalbard lntemational Seed Bank, Norway 
Species Information Seed. Trials and Environment data Management 
Scientific Resources Group 
Sub-Saharan Aflica 
Technical Advisory Committee of the CGIAR 
Integrated Information Management Laboratory of Texas Agricultura! 
Experiment Station 
Tropical Forages Program 1; 
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TPP 
TROPIGEN 
UNEP 
U SAlO 
USDA 
USDA-ARS 
VRU 
WANA 
WANANET 
WARDA 
WGB 
Tropical Pastures Program 
Red Tropical de Recursos Geneticos 
L·nited Nations Environment Program 
Un ited States Agency for International Development 
ünited States Department of Agriculture 
United States Department of Agriculture-Agricultural Research 
Service 
Virology Research Unit 
West Asia and North Africa 
W ANA Plant Genetic Resources Network 
West Africa Rice Development Association 
Wheat Genebank 
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Appendix 6 
LINKAGES OF CGIAR CENTRES WITH OTIIER GERMPLASM CONSERVA TION 
CENTRES, INCLUDING REGIONAL ANO NETIVORKlNG ARRANGEMENTS 
CIAT 
CIA T' s wide ranging collaborative links in gene tic resource conservation are summarized in 
Table A3.1. 
The GRU collaborates with the Programa Cooperativo Regional de Frijol para Centro América. 
México y el Caribe (PROFIJOL) and Programa Cooperativo Regional Para la Zona Andina 
(PROFRIZA): bean networks for Central America and the Andean region, respectively. Both the 
GRU and BRU are also members of the Cassava (Biotechnology) Network. where a subnetwork 
deals specifically with cassava genetic resources. The BRU has also been instrumental in the 
creation and development of the Bean Advanced Research Network (BARN) with important 
participation of the GRU. The GRU has been collaborating in the Red Internacional de 
Evaluación de Pastos Tropicales (RlEP1). an evaluation network developed for tropical forages. 
The GRU has on-going linkages with partners of the regional plant genetic resources networks 
sponsored by IPGRl: REDARFIT for the Andean Region. and REMERFI for Central America. as 
well as with the Amazonian network TROPIGEN. 
The GRU is involved in the organization of a Latín American and Caribbean (LAC) Alliance in 
Agrobiodiversity Conservation. This is a CIA T initiative. in partnership with IPGRl. Centro 
Internacional de la Papa (CIP) and Centro Internacional de Mejoramiento de Maíz y Trigo 
(CIMMYl}. and responds to the CGIAR System-wide Genetic Resources Program (SGRP). The 
participation of LAC countries in a tirst scoping workshop with regional organizations such as 
F AO. Instituto Interamericano de Cooperación para la Agricultura (IICA), Centro Agronómico 
Tropical de Investigación y Enseñanza (CATIE). will be convened by the LA UNEP Office in 
Mexico. 
CIAT has formal agreements with CENARGEN. Brazil, and CATIE. Costa Rica. for the 
duplication of Phaseolus vulgaris collections. Although duplicate sets of CIA Ts Phaseolus are 
stored in USDA's active and base collections. there is no formal agreement 
Cll\'lMYT 
For wheat CIMMYT deals with three infonnal networks. l) The Global Wheat Genetics 
Resources Network. and 2) the lnternational Nursery Cooperator Network (IN), and the Genetic 
Resource Information Package 1 (GRlP l). 
The Global Wheat Genetic Resources Network has been initiated recently. A global database 
associated with the network is being developed and is expected to distribute infonnation to users 
in the furure. The IN has been in existence for more than 30 years and works on a reciproca! basis 
for seed exchange. The GRlP network is collecting inforfnation on pedigrees of released and 
named wheat and has in volved all continents. 
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The Wheat Genetic Resources Unit interacts with national agricultura! research systems (NARS) 
by acting as a backup for national collections: responding to requests for gerrnplasm and by 
acquiring specific gerrnplasm from national prograrn to be included in the bank: asking for 
assistance in verifying the identity of accessions in question; requesting evaluations that cannot be 
conducted in Mexico: ;md participating in collection expeditions. 
During 1989, CTh1..\JlYT and International Center for Agricultura! Research in the Dry Areas 
(ICARDA) entered into an agreement whereby the global base collections for bread wheat and 
triticale are to be maintained by CIMMYT while global collections of durum wheat and wheat 
wild relatives are to be maintained by ICARDA. Each center provides back-up service to the 
other. so that both collections are safeguarded in at least two locations. 
The MGB has a cooperative arrangement with the USDA National Seed Storage Laboratory 
(NSSL) for duplicate storage. which has been forrnalized with the signing of a Memorandum of 
Understanding (MOU). There is a separate MOU between NSSL and CIMMYT for the duplicate 
storage (as black box) of CIMMYT's wheats by the NSSL. The MGB has also cooperated with 
the Latin American National maize banks of Mexico. Guatemala. Colombia. Ecuador, Peru, 
Chile, Argentina. Brazil. Paraguay. Venezuela. Costa Rica. Cuba. Honduras, Bolivia in the 
regeneration and back-up storage of maize landraces since 1992 with comp1ementary funds 
provided by USAID and USDA. CutTent agreements for this work will end in 1996. but new 
ones are planned to pursue the on-going work of conserving Latín American maize gerrnplasm. 
The MGB has supported the Latin American Maize Project (LAMP) by providing accessions to 
the countries of origin. in gerrnplasm evaluation. and other types of participation. The project has 
constituted a well coordinated international network for maize gennplasm conservation. A 
subsequent LAMP-type project will be proposed to further develop the existíng Latin American 
maize conservation. evaluation and utilization network in this project Both gerrnplasm networks 
(LAMP and the regeneration project) have significantly strengthened the conservation of maize 
gerrnplasm which was collected in the region by the Rockefeller Foundation and the US National 
Research Council, in the l940s and l950s and also those collected in Latín Arnerica in more 
recent years. 
83 
Table A.3.1 . CLAT COLLABORATIVE LlNKS IN GR CONSERVATION (1992-95) 
ACQUlSITION 
CIIARACTERJZATION/DIVERSITY 
• BOTANICAL 
• BIOCH./MOLECULAR 
SAFETY DUPLICA TION 
,, 
• SHARED COLLECfiONS 
RESTORA TION 
CAPACITY BUlLDlNG 
BEANS 
NARS: Mexico, Guatemala, 
Perú, Ecuador,Colombia 
Bcl~ium (Gcmbloux}, l JSA 
(Fort Collins), Colombian 
Univs. 
USA (Univ. of Calif. ,Davis; 
Univ. Wisconsin), ltaly (Bari) 
Brazil (CENARGEN), Costa 
Rica (CATIE) 
USA (USDA. Pullman and 
. Fort Collins) 
lniúaúng: NARS 
(Guatemala, Peru, 
Ecuador) 
Redatit, Remertit , OEA. 
UCA, COLCIENCIAS, LAC, 
IARCs 
H4 
CASSAVA 
NARS: Argentina, 
Guatemala, Brazil, 
Salvador, Bolivia 
Colombian Univs. Brazil 
(CENARGEN) 
Brazil (CENARGEN), 
USA: (Wa.sh. Univ.; Uni v. 
Georgia); U.K. (Univ. of 
Bath) 
NARS 
RedaJit. Remertit, OEA, 
IICA, COLCIENCIAS, 
LAC, IARCs, CBN, 
MGRN 
TROPICAL 
FORAGES 
NARS: S.E. Asia, 
Colombia, Brazil 
Colombhm Univ~. 
Brazil (CENARGEN), 
U.K. (Kew Gardens) 
U.K. (Bristol),Brazil 
(Uni v. uf Sao Paulo) 
Brazil (CENARGEN). 
Elhiopia (ILCA) . 
Austrcllia (CSIRO). USA 
(Univ. Aorida) 
Redatit, Remertit , OEA, 
UCA, COLCIENCIAS, 
LAC, IARCs, TF-GRN, 
Australia, Brazil, ILCA 
CIP 
For severa! decades there have been ongoing acúvities for the ex siru conservation of native patato 
cultivars in South Ame1ica. Many naúonal patato collections are still maintained by instirutions 
Like lNT A in Argenúna. Universidad Austral de Chile, ffiTA in Bolivia. INIAP in Ecuador. ICA 
in Colombia. FONAIAP in Venezuela. ICTA in Guatemala and INIFAP in Mexico. In Peru. 
severa! patato collecúons are maintained by severa! Universities and regional offices of INIA. All 
these institutions generaJly face problems of funding to properly maintain these potato collections 
in field genebanks. Intemaúonal collaboration has upgraded the potato collections in Bolivia and 
Ecuador where PROINPA and FORTIPAPA have been created with Swiss funding and the 
technical assistance of CrP. 
INIAP (Ecuador's Naúonal Agricultura! Research Insútute) collaborares with CrP in maintaining 
an off-sire duplicare set of the in vitro potato collecúon in a "black box". The Austrian Research 
Cenrer at Seibersdort· (ARCS) also collaborares with CrP in the cleaning up of sorne potato 
genotypes. 
With the excepúon of Argentina and Chile. countries in Laún Arnerica do not maintain collections 
of wild potato species. CIP has promored the development of an Inter-genebank Patato 
collaboration to share databases and genetic marerials, and conduct joint research projects to 
improve current conservaúon procedures. 
Unti.l recemly, NARS in Laún Arnerica have not been involved in the ex siru conservation of wild 
lpomoeaco species. Prior to 1985, very few small sweet potato collections were maintained by· 
NARS in Laún Arnerica and the Caribbean. Since then, CIP in collaboration with NARS from 
Mexico, Guatemala, Honduras. Nicamgua. Panama, Jamaica, Dominican Republic, Cuba. Saint 
Vincent. Venezuela. Colombia, Brazil. Ecuador. Peru. Bolivia, Paraguay and Argentina has 
conducred a sysremaúc collection of existing native sweet potato cultivars. CrP has also received 
donations from the USDA sweet potato collections maintained in Puerto Rico, South Carolina. 
North Carolina. and Georgia. In addiúon. the sweet potato collections that used to be maintained 
by A CIAR. A VRDC. and liT A were transferred to CrP. 
The Intemational Insútute of Advanced Studies (IDEA) in Venezuela collaborares with CrP in the 
mainrenance of an off-sire duplicare set of the in vitro sweet potato collection in a "black box". 
The Australian Instirure for Horticultura! Development (AlliD), Victoria. provides a valuable 
collaboraúon for the cleaning up of sweet potatoes of the Asian countries in the SAPPRAD 
network.. 
The networks like PROCIPA for the countries in the southem cone of South Arnerica (Argentina. 
Brazil, Chile. Paraguay, and Uruguay). PRACrPA for the Andean countries (Peru. Colombia. 
Venezuela. Bolivia. Ecuador). and PRECODEPA for Central America and the Caribbean 
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(Mexico. Panama. Costa Rica. Dominican Republic. Cuba. El Salvador, Guatemala, Honduras, 
Haiti), do not include activities for the conservation of genetic resources in Latin America Sorne 
countries maintain active collections for conservation and breeding purposes but most breeding 
programs in LAC relay heavily on the collections of wild and cultivated potatoes and sweet 
potatoes maintained at CIP. 
Formal Safety Duplication agreements include those between CIP and institutes in Venezuela and 
Ecuador. At present there are no f01mal agreements between CIP and USDA for sterage of 
duplicate collections. 
ICARDA 
There are strong Links with other germplasm conservation centers, with a formal agreement 
between !CARDA, IPGRI (ffiPGR). whereby IPGRI has established its Regional Office to 
W ANA at !CARDA and a building with 7 offices is currently under construction at !CARDA to 
house IPGRI staff. Currently, space is made available to IPGRI within the GRU building. In 
addition. !CARDA has an agreement with IPGRI whereby a copy set of ICARDA's genetic 
resources data is deposited for safety at IPGRI, Rome. 
Although not part of the Genetic Resources Unit at !CARDA. other IARC staff make use of the 
Unit's germplasm. These include an !CARDA chickpea (kabuli) breeder from ICRISAT based at 
!CARDA. as well as two wheat breeders from CIMMYT, one for durum wheat the other for 
bread wheat As part of this International Center collaborative process, an !CARDA barley 
breeder is based at CIMMYT. Mexico. !CARDA is a partner with ILRI and CIAT in the CGIAR 
Forage Genetic Resources lnitiative. 
Other formal Links include one between the N.I. Vavilov All-Russian Scientific Research Institute 
of Plant Genetic Resources and !CARDA which encompasses joint collecting missions. 
evaluation and exchange of genetic resources information and material. 
Safety Duplication agreements with !CARDA include: 
- The Federal Institute of Aerobiology (FIA), Austria for the !CARDA Medicago and Vicia 
germplasm collections and the National Bureau of Plant Genetic Resources (NBPGR) of 
India for the lentil germplasm collection. 
- The International Maize and Wheat Improvement Center (CIMMY1} for conservation of the 
base collection of bread wheat. with !CARDA providing a backup. whilst !CARDA is 
responsible for conserving dutum wheat and wild relatives of wheat with a back-up at 
CIMMYT. lCARDA stores a duplicate collection of triticale for CIMMYT and 
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CIMMYT stores a duplicate collection of ICARDA's base coUection of cultivated barley 
and its wild progenitor Hordeum vul¡:are sub. sp. spomaoeum 
- The International Crop Research Institute for the Semi-Arid Tropics (ICRISAn. for all 
accessions of chickpea and their wild relatives. 
- Currently under preparation is an agreement between ICARDA and the Station Federal de 
Recherches Agronomiques de Changing. Switzerland (RAC) for duplicate storage at RAC 
of the ICARDA Larbyrus germplasm collection. 
- A key development in recent years in W ANA has been the co-sponsorship. together with 
FAO. ICARDA and IPGRI of the W ANA Plant Genetic Resources Network 
(W ANANEn. in which ten countries have become active and through which research 
activities based on recommendations from six Working Groups have been initiated. 
These activities focus on building databa.ses. identifying gaps in collections and gathering 
information on genetic erosion and involve cereal. horticulture crops. pasture and forage 
crops an iiui.ru conservation strategies. W ANANET has its Secretary. a member of staff 
from IPGRI's W ANA Regional Office at !CARDA and ICARDA is represented on its 
Committees and Working Groups. W ANANET has a remit that extends weU beyond 
ICARDA's mandate crops and it is possible that other IARC centers in addition to IPGRI 
and ICARDA could have useful contributions to make to W ANANETs wide brief. The 
Panel felt. that through W ANANETs working groups on Cereals; Food legumes: 
Pasture. Forage and Range Species: and In sjtu and Biodiversity. it could play on 
increasingly important role in helping to assess priorities. to formulate projects. ro ensure 
maximum utilization of germplasm from !CARDA. ro help record impact in the different 
W ANA countries from germplasm provided by !CARDA and to ensure that stronger 
NARS with comparative advanrage in specific areas can contribute to regional well-being. 
Interaction within W ANANET would be complementary to that of annual meetings held 
between !CARDA staff and scientists from individual NARS. Another source of 
information that could serve to improve the utilization of ICARDA's germplasm resources 
is that of Regional efforts in W ANA to coUate Country Reports as part of the preparation 
for the Fourth International Technical Conference on Plant Genetic Resources which will 
be held in Leipzig. Germany. in June 1996. 
!CARDA is also an active member of rhe International Barley Genetic Resources Network and 
has a role in the International Wheat Gl!netic Resources Network. 
ICLARM 
ICLARM is a member of the World Conservation Centre (IUCN) and has been invited to assist 
nJCN in global assessments and documentation of the status of threats to freshwater fish species. 
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In addition to the two marine protected are as (MP As) controlled directly by ICLARM, ICLARM 
is undertaking collaborative srudies on a large newly-proclairned MPA surrounding the Amavon 
Islands group in the Solomons. To examine the rate of recovery of previously overexploited 
stocks of invertebrates ICLAR.i\11 is also developing collaborative studies of MPAs in the 
Caribbean. ReetBase. ICLARM's database on coral reefs (ReetBase) contains details of the 
world's coral reef MP As. 
ICLARM is the Member-Coordinator of the lntemational Network on Genetics in Aquaculture 
(INGA) and has multiple interactions with its members as they develop their own FiGR and 
biodiversity research agendas. The INGA currently has 14 members: Bangladesh. China. Cote 
d1voire, Egypt, Fiji. Ghana. India. Indonesia. Malawi. Malaysia. the Philippines. Thailand and 
Vietnam and ICLARM. The membership of INGA is expected to grow, including Latin 
American/Caribbean members. The Centre has close collaboration with FAO (numerous 
institutions and agencies advanced scientific institutes and NARS) on aspects of biosafety and 
codes of practice for transfers of aquatic germplasm. It also works closely with F AO and multiple 
collaborators (universities. museums. governmental organizations and NGOs) on biological 
databa.ses - principally the FishBase- that contain biodiversity and genetic resources information. 
These activities are linked to SINGER. ICLARM wishes to replicate further its cryopreserved 
tilapia sperm holdings and is in contact with potential partners in developed and developing 
countries that have or might wish to develop cryopreservation capabilities. 
ICRAF 
In the absence of a physical unit ICRAF has relied very heavily upon collaboration with other 
genebanks. Germplasm is obtained from other institutes and ICRAFs small holdings of 
germplasm are stored at various genebanks. Seeds of orthodox species are stored at 4 °C at the 
KEFRI Tree Seed Centre: ILRI genebank. in Addis Ababa. Ethiopia: ICRISA T Sahelian Centre. 
Niamey, Niger; and the liT A genebank in Ibadan. Nigeria. An agreement exists with the National 
Genebank of Kenya to store seeds of Kenyan tree species in long-term storage at -20°C. An offer 
has been made by the Oxford Forestry Institute to arrange and pay for the long-term storage of 
any tree germplasm at the -20°C facility at the Royal Botanic Gardens, Wakehurst Place, England. 
Live-genebanks have been established with the National Centre for Genetic Resource 
Conservation and Biotechnology (NACGRAB) in Ibadan. Nigeria. and with KEFRI in Kenya. 
Networking arrangements exist with National Genebanks in SADC countries for Sesbania 
germplasm. There is an MOU between ILRI (formerly ILCA) and ICRAF which is likely to be 
revised. No MOU exists with liT A or ICRISAT. There are cordial and productive links between 
the Kenya Forestry Research Instirute (KEFRI) and ICRAF. 
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ICRISAT 
The major resean:h work of ICRISA T's Genetic Resources Division (GRD) is organized into 
independent projects and canied out in close collaboration with scientists from ICRISAT. NARS 
and other IARC's. GRD has excellent relations with the National Bureau of Plant Genetic 
Resources (NBPGR. New Delhi. India) and pursues work of joint germplasm exploration. 
evaluation and publication of results. India being the country of origin of pigeonpea. the safety 
duplicare conservation of pigeonpea germplasm will also be based in the geneban.k of NBPGR. 
The GRD has a good understanding with !CARDA (Syria). Kenya Agricultura! Research Institure 
(Kenya). and the South African Development Community (SADC) Plant Genetic Resources 
Centre (SPGRC) in Zambia. The GRD is also involved in pursuing its research objectives in 
Asian countries jointly with the Cereals and Legumes Asia Network (CLAN) which has its 
headquarters at ICRISA T. Patancheru. Memoranda of Agreement for duplicare conservation of 
pigeonpea were signed with the National Bureau of Plant Genetic Resourcesllndian Council of 
Agricultura! Research (NBPGRIICAR). 
liTA 
For yam genetic resources. the GRU collaborares with IPGRI on various aspects of activities both 
directly and through the Sysrem-wide Genetic Resources Program (SGRP). The GRU is also 
in volved in the African Y am Network's activities, one of which is the project on the collection and 
conservation of yam biodiversity. The GRU assisred the network in formulating the concept. as 
well as in drafting the project proposal on the collection and conservation of yam biodiversity 
which was submitred to donors for funding support. In addition. the GRU organizes a specialized 
training course on the collection. characrerization. and conservation of yam germplasm to train 
research scientists and rechnicians from member countries to help the irnplementation of the 
project's activities. 
For cassava genetic resources, the GRU collaborates with CIA T and IPGRI both directly and 
under SGRP. The area of collaboration covers the study of genetic resources. exploration, and 
collection of cultivared and wild Manihot spp., the exchange and use of germplasm. Under the 
Global Cassava Genetic Resources Network, established during the Joint CIATIIITNIPGRI 
Inremational Workshop on Cassava Genetic Resources held at CIAT, Cali in 1992. the liTA GRU • 
is responsible for and coordinares the collection. documentation, and conservation of cassava 
genetic resources in Africa. Two NARS scientists from each Latín America. Africa and Asia. and 
one scientist each from liT A. IBPGR and CIA T constitured the nine member sreering committee. 
The comminee monitors the most urgent activities at the regional level. particularly the 
establishment of a regional data base and regional conservation of a base collection. liT A 
collaborares with and assists NARS in these activities. The GRU provides backstopping support 
to the Regional Research Project for Maize and Cassava (for West and Central Africa) and the 
East Africa Root Crops Research Network (EARRNET) for the irnplementation of the activities 
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on the collection. characterization. and conservation of fanners' cultivars in Africa. an objective of 
the networks. 
For sweet potato genetic resources. the GRU collaborates with CIP. The GRU conti.nues to 
maintain in virro cultures of about 500 accessions. as a back-up to the original collection of about 
1,000 accessions that was transferred to CIP. when the mandare for the genetic improvement of 
thís crop was moved from UTA in 1989. 
The GRU collaborates with IRRI and W ARDA for the collection, documentation. conservation. 
and use of African rice germplasm as well as O. sariva land races collected in Africa It 
collaborated very extensively with IRA T/ORSTOM and IPGRl in exp1oration and on the 
ex.change of rice gennplasm in the second half of the 1970s. The GRU semis rice germplasm to 
IR.RI, and to the National Seed Storage Laboratory in Japan for duplicare storage. Despite the fact 
that the rice improvement mandare has been transferred from liTA to WARDA, the liTA GRU 
continues (with the agreement of W ARDA) to maintain and 
distribute the existi.ng rice germplasm collection of over 12,000 accessions available in its gene 
bank. W ARDA scientists also draw materials from thís collection. 
Through the joint liT AIICRAF/Oregon S tate University mu1tipurpose tree project. the 
GRU collaborates with ICRAF in conserving multipurpose tree species on si te at liT A The GRU 
assists the project to store the seeds in its gene bank for use by ICRAF and the Alley Fanning 
Network for Tropical Africa(AFNETA). As the management of the Instirute's arboretum 
established in Ibadan since 1978 has recently been transferred from RCMD to the GRU, it is 
envisaged that the existing collaboration between the GRU and ICRAF will be further enhanced. 
Though there ís no formal agreement made between GRUIIIT A and ILRI or CIA T for forage 
legumes, collaboration in vruious ways exists with these two Institutes, because of overlapping 
coverage of species as well as IITA's strategic location in West Africa. Cowpea and many wild 
Vigna species and severa! other leguminous species available in the GRU could be used as forage. 
One of liT A's objectives in cowpea breeding is to breed dual-purpose varieties for grain and 
forage. Currently the collaboration between the GRU and ILRI and CIAT is confrned to the area 
of germplasm exchange. In addition, GRU assists ILRl's program based at liT A to store seeds of 
herbaceous legumes for experimental purposes. Presently a concept note is being deve1oped 
between ILRl and the GRU. with the involvement of CIAT and IPGRI on a collaborative project 
on the conservation and utilization of forage germplasm in West Africa 
For cowpea germplasm the GRU has established links with the National Seed Storage Laboratory 
at Fon Collins, USA, the Plant Gennplasm Institute at Bari. Italy, and the Belgian National 
Botanical Garden in Meise, for back-up storage of cowpea and wild Vigna. The GRU collaborates 
with advanced Institutes and Universities in America and Europe for srudies of the genetic 
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resources of cowpea and wild Vigna. in taxonomy. cytogenetics. germplasm diversity. and the 
identification of resistant genes for the control of post-flowering pests of cowpea. 
ILRI 
In the past, ILRI has collaborated with severa! other CGIAR Centres in research on plant genetic 
resources, including CIAT (collection and duplication of germplasm. virology and information 
exchange on forages). ICARDA (seed production and training). ICRAF (fodder 
tree collection. conservation and training). IIT A (virology) and IPGRI (collection. training, seed 
health and information exchange). 
Currendy. the forage genetic resources activities are closely link.ed with those of CIAT and 
CSIRO. the other two majar tropical forage genebanks and also with !CARDA for temperate 
forage germplasm. There is a formal mernorandum of understanding with ICRAF for work on 
multipurpose trees (MPT) genetic resources. General collaboration on genetic resources and 
training is with lPGRI. Ethiopian Biodiversity Institute. Genebank of Kenya and SADC regional 
genebank. A global forage genetic resources network is in the plaruúng stages and funding has 
been allocated from the System-wide Genetic Resources Initiative (SGRI) to hold a consultation 
to establish the network. It is proposed that this network will cover intemational and national 
institutes in both developed and developing countries. 
The genetic resources work is also linked to users through the provision of small experimental 
quantities of seeds of forage germplasm from the ILRI genebank and larger quantities of seed of a 
limited number of promising species to begin national forage seed production. The users include 
national programme scientists and NGOs. 
IPGRIIINIBAP 
Four majar field genebanks have agreed to act as Regional Field Genebanks for IPGR.UINIBAP: 
Bureau of Plant Industry. Davao, Philippines. 
Fundacion Hondurena de Investicacion Agricola, La Lima. Honduras. 
Centre Regional Bananiers et Plantains. Njombe, Cameroon. 
Institut de Recherche Agronomique et Zootechnique de la Communaute Economique des Pays 
des Grand Lacs. Gitega, Burundi. 
There is an agreement between IPGRIIINIBAP and the Taiwan Banana Research Institute 
(TBRI), Taiwan, whereby TBRI holds duplicates in safety for IPGRIIINIBAP. CA TIE, Costa 
Rica and IIT A. Nigerict ha ve been approached to store duplicates in-vitro and CA TIE has already 
agreed. 
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IRRI 
The lntemational Rice Genebank has close coilaboration with many national genebanks, 
particularly in South. Southeast and East Asia Many national coUections are duplicated in the 
Intemational Rice Genebank. IRRl also coUaborates with W ARDA and liT A 
Safety duplicare storage of the lntemational Rice Genebank CoUection is undertaken at NSSL. 
Fort Collins. USA under an agreement signed on June 3. 1993. that formalized a long-standing 
arrangement between the two genebanks. 
Although a Rice Genetic Resources Working Group was established in August 1991, under the 
Chairmanship of Dr R S Rana. at that time Director of NBPGR, New Delhi, this working group 
has not been effective for lack of resources. 
A major 5-year project (1993-95) Safeguarding and Preservation of the Biodiversity of the Rice 
Genepool, funded by the Swiss Development Cooperation (SDC), lin.ks IRRl with national 
genetic resources programs in Asia. Africa and Latin America The project has a budget of 
$3.256 million, allocated to three components: 
conservation of rice genetic resources; 
on-farm conservation research; and 
strengthening national programs. 
WARDA 
W ARDA promotes the sharing of rice gennplasm collected from the region or developed by 
W ARDA with its NARS partners and other users and W ARDA's materials are made freely 
available for any agriculture research or breeding purposes. W ARDA has strong lin.ks with 
national programs in West Africa. most of whom do not have effective functional seed storage 
facilities. Therefore, sorne collections from NARS in West Africa are sent to W ARDA for 
conservation. 
In 1977, liTA, IRRl, IRAT, ORSTOM and WARDA signed a collaborative agreement on rice 
germplasm collection and conservation in Africa W ARDA's germplasm program since then has 
involved the acquisition. coUection. utilization and conservation of West African indigenous 
cultivars, landraces and wild species. In 1993. W ARDA signed an agreement with liT A for 
medium- and long-term conservation of total rice gene tic diversity at liT A, Ibadan. Nigeria 
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W ARDA's CoUaborative Links in Gene tic Resources Conservation ( 1991-95) 
ACQUISffiON NARS: 14 countries in West Africa 
CIAT. Colombia 
IRRI 
IITA 
ORSTOM. IRA T 
CHARACTERIZA TION 
Botanical IIT A. lbadan, Nigeria 
CIAT 
Bioch./Molecular ORSTOM, Montpellier, France 
SAFETY DUPLICA TION IITA 
Shared CoUection IRRI. Los Banos. Philippines 
N ARS in West Africa 
RESTORA TION NARS (Liberia. Guinea. The Garnbia. 
Guinea Bissau. Sierra Leone. Nigeria. 
Senegal) 
CAPACITY BUILDING OtheriARCs 
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Table E.l.l A check list for genebank standards Appendix7 
1. Type of collections A e B 
2. Back up generator A N 
3. Fire precautions (fi re fighting equipment __, A N 
alarm system-' high temp.cut off __ lightening rod _) 
4. Security A N 
S. Refrigeration standards and equipment A N 
6. Safety of personnel (instruction __, alarm __, A N 
door open from inside __ ) 
7. Construction and insulation standards A N 
8. Storage containers (sealed can __ laminated bag A N 
---' sealed bottle ---' other _ ) 
9. Storage temperature (_°C, _ RH for B) p A N 
oc , _ RH for Ac) A N 
10. Temperature monitoring A N 
11. Seed moisture content (_ %) A N 
12. Method and equipment for moisture content 
deterrnination A N 
13. Accession sizes p A N 
14. Regeneration standards (_ %) A N 
15. Methods of regeneration (no.of Pl ____ Dur.---' A N 
source_) 
16. lnitial viability monitoring A N 
17. Viability monitoring period (_ yrs) A N 
18. Viability monitoring test method A N 
19. Equipment for germination test, detection of 
empty seeds and removing dormancy A N 
20. Handling procedures before storage A N 
21. Seed drying equipment and conditions (_ oc , A N 
_ % RH) 
22. Seed deaning A N 
23. lnformation about samples (_ % passport data,_% A N 
characterisation data, _ % evaluation data) 
24. Agreement for duplicating samples A N 
25. Seed packing room (required _) A N 
26. Seed exchange (packing ____ passport data ____ A N 
evaluation data---' germ. method ---' mode of 
reproduction-' quarantine _ , no. of viable seeds _) 
27. Personnel and Training A N 
Ac=Active collection; B=Base-<:ollection; A=Acceptable Standard; P=Preferred Standard; N=Needed 
Improvement 
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Table 8.1.1. Ex situ Collections of Plant Germplasm at CGIAR Centres Percentages for each horizontalline are given in parenthesis 
.,., . :'' ., f. .. ,{\., .. ,J\.~~·~i~p.$! .},: ~ .. \.. . . 
c~ntre '''· croelsl?ici"·,::: r. .,, ·Ac·&'Btiík%H:Vll{~ oc •· ·ws ' • t · · Otbers ., .,,, TQf~ ,:, o~signate4 to FAO · 
CIAT Phaselous Oeans 39,903(97) 1, 15H(J) - 41 ,lló1 2n,395 
Manihot Cassava 5,632(94) 353(6) 5,91:!5 5,91:!5 
Tropicrl l Furages - 28,.H9-t(IOO) 23,894 15,-t-tl:l 
TOTAL 45t~~(~L. · ........... ~5AQ§(ª6L ., 70,~0 47,828 
CIMMYT Oarlcy 9,084(100) 9,ll84 
71,171 
15,940 
11 ,794 
TOTA.L 
CIP 
IJrecld Whcrlt 
Durum Whcrlt 
Primitivc & WiiJ 
Whcrl t 
Rye 
Triticale 
Toosinte 
Tripsacum sp 
-:· Maizc 
Potato 
Sweet Potato 
Andcan Roots & 
46,261(65) 
11 , 151:!(70) 
42,910(35) 
4,71:!2(30) 
7,245(61) 4,549(39) 
25,ó31:l 
202(100) 202 
15,200(100) 15,200 8,15 1 
161(100) 161 153 
15+(150) .. (100) 15 15 
209(2) 12,861(98) 13,070 12, 11:18 
n..s~(53) · '· .• 9,7:~fl(3ql ·· 4,rn(:Jf' n . , 9~ ··' ·'''1~~~1/ :; ·):::: ., •~,1.s 
996(16) 
1,489(23) 
3,694(60) 
3,829(59) 
1,132(100) 
1,500(24) 
1,204(11:!) 
6,190 
6,522 
1,132 
4,781:! 
6,41 9 
639 
• Ficld genebank at Tlatizapan, Morelos, Mexico 
AC - Advanced Cultivars; BL - Bret!ding Lincs; LR - Landraces or Primitivc Cultivars; 
OC - O IJ C ultivar:., WS - Wild / Wecdy Spccies 
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Table 8 .1.1. Ex si tu Collections of Plant Germplasm al CGIAR Centres Percentages for each horizontalline are given in parenthesis 
··.·.· · " i/fA.&tssion* ··' ' · 
Centre Crop/61pec:it61 AC fi{BlMFUfi>·· LR & OC . ·· WS · Olh~r$ Total . nmT·~ Otf isnate<t to. FAO 
ICARDA 13arley 2,687(12) 19,735(S8) - 22,422 21 ,413 
Wild Hordeum - - 1 ,670( 1 00) 1,670 1,59Y 
13read Wheat 1,909(24) 5,925(76) 1( <1) 7,!05 7,776 
Durum Wheat 328(2) 17,718(98) 18,046 17,816 
Wild / prim. Triticu111 15(1) 21( 1) 1 ,767(98) 1,803 l ,ó'J 1 
Aegilops - - 2,841(100) 14(, 1) 2,855 2,797 
T9TA.L ;·:-_:;:: ... $.4s~~ . ~ .. 53,09~ 
Faba 13ecln 96(2) 4,359(98) 4,455 4,419 
F<1ba 13ean IJPL 
-
5,248( 100) 5,248 5,087 
Chickpea 2,4!0(26) 7,198(74) 1(<1) - 9,682 8,854 
WiiJ Cicer - 292( 100) 292 29 1 
Lentil 1 ,214(16) 6,263(84) - - 7,477 7,385 
Wild Lens - - 434(100) 434 420 
,,,IQ,IAt ..... v~ ,., ...... , .. ,,., .. ,;,.,,, . ,,,,  ...... .. , ... ,,. . ~~M.m 
"' Medicago (annual) 73(1) 8(<1) 7,724(99) - 7,805 7,421 
Vicia - 110(2) 5,243(98) 5,353 5,1187 
Trifolium - 1 ( <1) 3,400(100) - 3,401 3,194 
Lillhyrus 1(<1) 9( 1) 1,672(99) - 1,682 1,5 16 
Pisum 6(<1) 3,502(99) 45(1) - 3,553 3,450 
Medicago (peren) - 84(13) 567(87) - 651 5,016 
Other fora~es - 26(1) 4,339(99) - 4,365 
,:ú.édtQIAt,"ht.EJ;i/iL ., ~~Al9.,,, , .x:EL .~AM 
TOTAL - . 8J!U{8) Hc;,HOO 29:996(m 'y~'s,l@(§). 109.AW :. . ' . 105.314 
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Table B.l.l . Ex situ Collections of Plant Germplasm at CGIAR Centres Percentages for each horizontalline are given in parenthesis 
, ·' ···'·, ··,_·,-e-----·· ..... \'' A~asJion$. ·: · · ''·· ... , 
, centre·· , ..... ':.cfc:l}>ispecies '· •.:·, .. ,.. r Ae &Ji'8íffli1'WMtu & oc·,:::;. ; ws ,, ::-·· '"'-Y:+' Otheq >.· ,:,, ,.,"' '''{:,·' l'oiaüi:>: }::w•ttüiDdtgnatecl to FAo ., 
ICRISAT 
TOTAl. 
"' 
Sorghum 
Pearl Mille t 
Chickpea 
Pigeonpea 
Groundnut 
Minor millet:. 
4,359(12) 29,474(84) 41 8(1) 935(3) 35,186 2H, I22 
142(1) 19,425(92) 688(3) 936(4) 21, 19 1 2U,8YI 
655(4) 16, 122(93) 135(1) 332(2) 17,244 l ó,45H 
1,764(14) 9,909(77) 530(4) 682(5) 12,BB5 11 ,221) 
4,966(33) 8,774(59) 309(2) W4(5) 14,853 9,387 
98(1) 8,802(98) 115(1) 9,01 5 8,8 10 
. 11,981 . .... ná96 ........ ..... .. . 1,J?? .... .• .. :· ...... :':':•••.•.• ... .. ~~~f3? .. . . ....... . J.l..()A'!L .. 94,896 
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Table B.t .l . Ex situ CoHections of Plant Germelasm al CGIAR Centres Percenta~es for each horizontalline are f2ven in earenthesis 
·' '?.-:-:· .-<·.·:-:-:-:-.-:-: _.,.;:. ~ ....... ·M·. -S .. • · -:·.•-->:-.·:~:·:·.·~:-:•.·:-··:•:•:-.}L;.{ .•. ·:·.-.·. • :-:·~:-:-:~·=·-·.:-·;.~.·-· ..... ... • .... -:-. -··.·.<:-.·: -.~-:-.-:-n , .·•·. •. >. . .?..-':!  -:..S ·-.o:-:v.-.-:3§ ... ?..· •. >.S! • .t.? ... ·•. ,-; .. U·.:-_·:-.--.-:-. .::..:_._._.')'_._._._..__, ____ ._._ ". . ,, ..... , .-.... :0 
176(6) 2699(94) 2M75 2772 
1291 (55) 7M0(33) 259(1 1)11 2330 1655 
633(47) 725(53) - 135M 1351$ 
130(100) 130 
734(61) 466(39) 
-
1200 
100(22) 350(71$) 450 
14(4) 
-
300(96)@ 3 14 
60(1 00) 60 
79(100) - 79 
45(100) 45 
2(13) 13(1!7) 
-
15 
42(100) - 42 
13(HXl) - 13 
9(100) - 9 
9(100) 9 
7(100) - 7 
5(100) - 5 
4(100) - 4 
2(100) 
- 2 
1(100) 
lubaosus) 
,,,,<·¡;,,; :'::::'~ " <'i:''l::::p&f::;q>' 'lV:·\,' · ,, <' \ttr:f:t · .. ~in11px~t\$i?fl 
• = Consisb uf 54 Spt!Cit!S - = Consisb of 10 spt!cit!S 11 = Consists of 24 species 
@ = Consist:. of ovt!r 100 :>pt!cit!S = t!xcludt!s 217 acct!ssions of SWt!t!l potato 
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Table 8.1.1 .Ex situ Collections of Plant Germplasm at CGIAR Centres Percentages for each horizontalline are given in parenthesis 
~ ==, · -----.,,,.,,., -·=x=··= · " - • · -.= =:s-·r A:«easioot.7:=r-··- ---:::::-,. "". =~= == -· -":. · ··· ····::- ·· · · .¡:'·'··{ · · ·• --:: ,:_. ···• =·. ·:·= :;, , ....... ·=.:::\ ,.,,, ·::.:,: --:·.:·- ,:,:=··.:·: · ... =·= · 
Centre ., 'Crop/specles->'t/'">':"(•='··. AC &: UtF'illW::}i;t•tlf<k OC · : :::=;:}:('::WS '· . :, · othe~:·:···==, : 'l'ot~l·'·=·= •·== O~$fg#~ted ~-fA O "' 
ILRI Temperdte fodder 
tret!s (55)1 
U( U) - 2':13( lOO) - 293 ':10 
Tropicdl fodd er trees 5(<1) - 1,821(100) 1,826 1.42 1 
(325)1 
Tempera ture grasses 164(13) - 1,070(87) - 1,234 638 
(81J)' 
Tropical grdsses 97(4) - 2,208(96) - 2,305 1,807 
(254)1 
Temperdture 152(5) 
-
2,606(95) 
- 2,758 2,321) 
legumes (160)' 
Tropicallegumes 
(270)1 
57(1) - 4,727(99) - 4,784 4,1 OIJ 
Other forages - 26(17) - 127(&3) - 153 115 
.:F~mperature (51)' 
Other forages - 1(1) 
-
116(99) 
-
117 78 
Tropical (54)' 
'Number of species 
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IRRI O. alta 10 10 10 
O. australitnsis 25 25 25 
O. bartlrii 224 224 222 
O. bmchyantlw 17 17 17 
O. eichingeri 23 23 23 
O. gluma~pat ultr 37 37 
O. gmnJiglumis 10 10 10 
.0 . granulata 22 22 20 
0 . /atifolia 37 37 34 
O. longiglumis 6 6 6 
O. hmgistamiuala 134 134 134 
O. muiJionalis 43 43 43 
O . III(!JUÍ/111/1 H H !! 
O. miuula 65 65 65 
O. nivara 461! 461! 369 
O. officiualis 247 247 223 
O. punctata 54 54 54 
O. rhizuuull is 19 19 19 
O. ridleyi 17 17 17 
O. rufipogon 712 712 656 
O. ~berrima 1,255 1,255 1,242 
O. saliva 1,260 75,354 76,614 75,615 
Hybrids 5!!7 5!!7 416 
a .ikusid •loa aquatica 1 1 1 
Hygroryza arista la 4 4 4 
Lursia hexandra 1 1 1 
Lttrsia ptrrieri 1 1 1 
Ltersia tisseranti 3 3 3 
l'orteresia coarctala 1 1 1 
l<l•yuclwryza subrliata 1 1 1 
' tg¡é!t'i::::;:/ ? .;:, .::;• l~., ,,,,~lt1-8,::, '''':•t&-ffl~;i;i;;~i·b:~t~i}~é:':-~~~ftli~.;,lfm4k{%¡•;f:';;:.::,;:,i:t 
BL= breedinK lines; LR&OC = landraces and uld cultivars; WS = wild sp«ies 
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Tabla 8.1.1 List of species and catagories of IPGRIIINIBAP' s Musa gennplasm 
Genus Accessions Section Accessions Specieslgroup Accusions Advanced Llndraces or Wild 
cultivar~ primidve/old species 
cultivan 
Enute (Ensete) .¡ gilletii 1 
ventricosum 2 2 
Unknown 
Musa 10.¡6 Australimusa 28 Fe' i 9 9 
jackeyi 1 1 
lo lodcnsis 2 2 
maclayi 7 7 
peekelli 5 5 
tex~ .¡ .¡ 
Callimusa 2 coccinea 2 2 
Rhodochlamys 8 laterita 2 2 
o mata 3 3 
san guinea 1 1 
velutina 2 2 
E u musa 1000 acuminata 81 81 
balbisiana 20 20 
balbisiana 7 3 3 
basjoo 1 
beccarü 1 
boman 1 1 
schizocarpa 12 12 
acuminata x 5 5 
schizocarpa 
AA us 2 223 
AAA 152 152 
AAAA 15 14 1 
AAAB 18 14 4 
AAB 309 309 
AABB 3 2 
AB 7 6 
ABB 60 60 
ABBB 4 4 
BBB 1 1 
BBBB 1 
AA? 5 5 
AAA? 2 2 
AA/ AAA? 1 1 
AAAA? 2 
AAB7 4 4 
AA5 1 1 
2n 3 3 
3n 1 
4n 9 9 
Unknown 53 26 23 
Eumusa x 
Australimusa .¡ AAT 4 4 
Eumusax 
Austr.llimus7 1 AAT? 1 
Unknown 3 Unknown 3 
Unknown Unknown Unknown 
TOTAL 1051 1051 1051 73 8l3 161 
• All1051 acceu.lons ha ve bun design~ted to FAO 
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Table 8 .1.1. Ex situ Collections of Plant Germplasm at CGIAR Centres Percentages for each horizontalline are given in parenthesis 
~-.-.;:-· 
Centr~ 
WARDA 
TOTAL 
· ·" .A(c.a$li0fú::~ . , .. · · 
Crop/specie!i . ' ::. •· AC~.-DJJi%%~::!F=i'tL&ft.OC ·''• WS '·• ;g~} Qt.l\~nL \:' To.t~LYi: ··:.tU•.AM Pesi&ni\tedlQFI\.0 •' 
O. saliva 
O. >:laberrima 
O. saliva x 
o. xtabarima 
O. breuilixulula 
O. lonxislaminala 
,. 
10,314(77) 
1,200(100) 
3,164(23) 
1,882(100) 
75Y(100) 
121(100) 
13,47M Only Upland rice germpl<l!>m 
1,882 lld!> been design.\led (4,H72 
out of a to tal of 8,000) 
1,2lKI 
75Y 
121 
11,5H(66) 5,046(29) .. . ... . ~~ªº(?L .......... ___ :- .::: ....... -........ . ... .l?A~º 94,896 
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Table 8.1.1. List of Nile tilaJ:!ia (Oreochromis niloticus) germf:!lasm held b~ ICLARM 
Origia )'f'-:( ...... : ~ Date of coUection. PlaentNOr . 
. M F· 
FOUNDEB.STo<::K . .¡ 
Egypt (First Collection) May 1988 13 28 
Egypt (Second Collection) August 1989 8 33 
Egypt (Third Collection) 
l. Monsour October 1992 o 8 
2. Manzalla S 10 
3. Timsah Lake S 6 
4. Ismailia 3 2 
S. Abassa 34 32 
6. Marriot 53 53 
7. Id k u 3 o 
Unreadable tags 7 23 
Ghana 
l. Volta River System October 1988 1 28 
Kenya August 1989 38 18 
l. First generation progeny 
from a founder stock 
collected in Aug. 1988 
Senegal 
l. Da gana October 1988 45 13 
2. Dakar-Bangos 
Israel 
(Ghana) 1974 46 85 
Singapore 
(Ghana) 1979 66 72 
Taiwan 
(Ghana) 1983-84 63 71 
Thailand 
(Egypt) 1987 64 35 
REPLACEMmri $1'0CXSI~·:u j 
Ghana 51 44 
Kenya 8 S 
Senegal 35 S 
Israel 30 30 
Singapore 43 45 
Taiwan 17 18 
f 
Thailand 56 14 
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Table 8 .1.1 • ICLARM (cont.) 
Origia Date of CoDection. PreNnt Ne~t. 
~ M F 
EGYPT (Third Collection) 
l. Monsour 11 14 
2. Manzalla 19 18 
3. Tismah Lake 22 28 
4. Abassa 26 43 
5. Marriot 38 45 
Unreadable tags o 2 
SELECTED STOCKS 
Base Population 1990 61 155 
First Selection 1991 66 106 
Second Selection 1992 49 77 
Third Selection 1993 55 87 
Fourth Selection 1994 59 137 
,¡ 
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Table 8.1.1. Cryopreserved sperm of Nile tilapia (Oreochromis niloticus) stocks held by ICLARM 
Strain 
FOUNDER STOCKS 
Israel 
Singapore 
Taiwan 
Thailand 
Egypt 
Ghana 
Kenya 
Senegal 
SELECTED STOCXS 
Base Population 
First Selection 
Second Selection 
Third Selection 
Fourth Selection 
• Includes Replacement Stocks 
No. of Fish Cryopreservecf 
32 
58 
52 
36 
16 
36• 
37 
21· 
49 
66 
72 
47 
74 
105 
Straw No. peE flSII.. 
1 - 12 
1 - 18 
1-13 
1- 13 
1 - 10 
2-8 
1 - 12 
2-8 
1-6 
1-7 
2-7 
1-6 
1-7 
Table D.l .l .Conservation facilities for Pl1aseolus beans and tropical forages al CIAT 
Facility Pu.rposes Features Volum.e or are.a Qpadty (;accasions) S $ r ( 
Seed storage Medium-term• S lo 8 "C, 35% r.h . 360m1 90,00) 
(5-20 ycars) 10% seed moisture 
Seed storage Long-termb -J5to-20 uC, 260m1 100,00) 
(30 to 50 years) 6% - 8% seed moisture 
Seed drying Heated air 30"C 34m1 715 
Low r.h. 
Seed drying (long-term) 2a·c 68m1 1,485 
Thresh & clean Processing 35% r.h . 260m1 
Seed laboratory Secd preparation 101m2 
In vitro 
Laboratory A ir conditioned 44m2 3,600/yr 
Growth room S tubes/clone e 11m2 3,600/yr 
Slow growth 23-24"C S tubes/clone • 32m2 6,720 
Cryo preserva\ion 
Laboratory Preparation Growth chambers o 
Cryo-storage Long-term Cryo-tanks o 
Seed Health Laboratory 9 sections 125m2 8,00) 
Greenho~ S plants/clone 45m2 356 
Electrophoresis Laboratory 44m 2 l ,CXXl/yr 
Herbarium 
Lab.and office Sarnple prep. A ir conditioned 
Sample storage Cabinets 8.8m 2 
High land fields Regeneration 20.6m2 15,00) 
Equipment Covered 2ha 1,500/yr 
storage 24m2 
a. Plastic jars; b. Aluminum foil bags; c. 18 mm tube size; d . 25 mm tu be size 
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Table 0 .1.1. Conservation facilities at CIMMYT 
Facillty 
Maize Germplasm Bank 
. .\ctive Collection' 
Base Collection' 
Seed Dryer 
Wheat Gumplasm Banlc 
Active CoUection 
Base collection 
Seed Dryer 
0-2"( ; 30-40% 
RHb 
-15''(; ambient RH 
20"C; 23-30% RH 
4-S"C; 20% RH 
-2-4 "C; ambient 
RH 
25 • C; 35-45% RH 
New Gamplatm Bank to be construc:ted in 199$-96 i 
Active Collection 0-2"C; 25-28% 
RH 
Base Collection 
Seed Dryer 
-18"C; ambient RH 
20"C; 23-35% RH 
Volum~ 
138m' 
145m' 
30m' 
240m' 
240m' 
30m' 
Citpacity (acx.aaions) 
~atte ~eat 
10,920 
17,820 
2,000 kg 
18,000 
29,000 
2,000 kg 
90,000 
180,000 
1,000kg 
108,000 
108,000 
2,000 kg 
• Both active and base storage areas are practically full to capacity; b A dehumidifier is not used , but the 
refrigeration equipment maintains this RH. 
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Table 0 .1.1. Conservation facilities at CIP 
Fadlity 
Potato in 'Uitro conservatton:l 
In vitro propagation 
In v itro conservation 
Featu.ra 
18-22"C. 60-70% RH, 16hr@3000 lux 
6-B"C, 60-70% RH; 16hr®1000 lux 
Sweet potato in uítro conservation: 
In vitro propagation 20-22"C; 60-70% RH; 16 hr®JOOO lux 
In vitro conservation 16-18"C; 60-70% RH; 16hr®2000 lux 
Andean root & tuber crops conservation: 
In vitro propagation 18-22"C; 60-70% RH; 16hr®3000 lux 
In vitro conservation 
Seed conservation:. 
Medium-term storage O"C; aluminum foil packets 
Long-term storage -lS"C; aluminum foil packets 
Dryer Over silica gel for 1 to 2 weeks; 17'C 
Room Seed cleaning & processing 
Room Seed drying, counting, germinating 
In mtro andllary facilities: ., 
--
Laboratory Medía preparation and chemical storage 
Laboratory Washing and sterilization 
Laboratory Aseptic transfer (patato, ARTC) 
Laboratory Aseptic transfer (sweetpotato) 
Oonal maintmance:. 
Curing room (sweetp.) 28"C; 90% RH 
Storage rooms (3) Ambient temperature (Huancayo) 
Tuber storage (2)-potato 4"C; 80-90% RH 
Root storage-sweetpotato 12"C, 80-90% RH 
Cryopreservation of vegetative propaga la!' 
Laboratory Preparation for Cryopreservation 
Cryo-vault Cyro-tanks under security 
Molecu.la.r an.alpia~~ ~9me.mapping::_ 
laboratory Electrophoresis 
.. 
... 
RFLP 
PCR, RAPO, MSS 
Number of tubes of 25 x 150 mm 
Number of tubes of 18 x 150 mm 
Number of tubes of 16 x 150 mm 
Area/VoL 
35m3 
15m3 
27m3 
21 m1 
21 m1 
41 m1 
37m1 
30 m1 
23m1 
9m3 
30m1 
16&19m3 
37.0m3 
23m2 
30m2 
30m1 
Capaáty(accessions) 
1680 (6W ... 
6306 (·lt)" 
6000 (6t) •• 
5100 (3t) •• 
712 (6tt··· 
25000b 
lOOOOb 
150 acc 
100 acc/ da y 
150 acc 
10-20 lt media/ day 
650 units / day 
500/ week 
6000 
-lOOO 
2000 
252< 
65 samples/ week 
120 samples/ week 
96 samples/ week 
7.5 m1 of this area is used for other research projects and d istribution of pathogen tested materials. 
Other 7.5 m1 is used for ARTC propagation. 
Maximum number of packages of about 2000 potato seeds. Species with larger seeds reduce the 
number of accessions in storage. 
1 cryo-tank (34lt.) is stored in a cold room used for research. 
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Table 0 .1.1. Conservation facilities at ICAROA 
Facility Features Volume or Atea 
Short-term 
Medium-term 
(Active) 
Long-term 
(Base collection) 
Seed dryer 
5-10°C, <30% RH 
5°C; 30% RH 
-20°C; no RH control 
25°C; 20% RH 
Table 0 .1.1. Planned conservation facil ities' at ICRAF 
Fadlity 
Genebank: 
Seed storage 
Seed drying 
Seed storage 
uboratodecr J 
Seed reception 
Seed testing 
Seed despatch 
Fumigation/ 
quarantine 
Molecular 
genetics 
Purposes 
Medium term 
Conservation 
Dehumidifier 
Long-term 
Conservation 
· - al! under construction 
0-5°C 
20-30% RH 
l5°C, 10-15% RH 
-20°C 
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Aruof: 
Volume 
22m2 
22m' 
4 upright 
freezers 
Capadty 
(accessions) 
Variable 
120,000 
70,000 
Capacity 
(Accessions) 
9000 
2000 
Table 0.1.1. Conservation facilities at ICRISAT 
Facill~" .. ~ Fatme~· ... Alea:o : Capacity 
V o fume- (Acceaions) 
Seed store Short term storage, seed 18-20°C,30-40% 680 mJ 
withholding, seed cleaning, RH 
processing and packaging for 
medium and long term 
conservation, seed drying 
cabinets display of variability 
Seed store medium-term conservation 4°C,20 and 30% 2 x 266m3 20,640 
(6 units), RH, in screw (groundnut) accessions 
active collection capped plastic 
bottles 4 x 125m3 119,670 
(groundnut) (others) accessions 
and aluminium 
cans (others) 
Seed store long-term conservation -20°C,4-6% 3 x 125m3 65000 cereals 
(3 units), base collection seed moisture 21000 pulses 
content, in 10500 g'nut 
vacuum sealed 
aluminium foil 96500 
packets 
Screen house Propagation of wild air cooled 260 m2 200 accessions 
groundnut accessions 
Seed d rying seed drying 18-20°C and 15- 2.6 m3 400 legume or 
cabinets (2 20% RH in combined 700 cereal 
units) cloth bags accessions 
Seed laboratory Seed germination tests, seed air conditioned 235 m3 
physiological and cytological 25°C and 40-
work 50%RH, 
germinators, 
incubators, 
computer for 
GB 
management 
data 
processing, 
mettler balance, 
microscope etc. 
Seed seed packaging for air conditioned 164m3 
preparation distribution, and sowing 25°C and40-
room 50% RH 
Herbarium and' keeping herbarium and for air conditioned 164m3 
meeting room staff meeting 25°C and 40-
50% RH 
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Table 0 .1.1. Conservation facilities at liTA 
FadlítJ· rwpo.., Fume. Anta.- Capacity 
Volaae: (A 'oaa)• 
Seed store long·tenn -2o··c 220m' 60-70.000 
(2 uruts) conserva !ion 5-7% seed me. (combmed) 
in sealed containers 
Seed store medium-tenn 5"C;30% RH 409m' 60,000 
(2 uruts) conserva !ion (combined) 
Seed store seed withholding or drying líC 69m' 
or drier <lü'Yo RH 
Tuberstore tuber storage of yam 2o·c. 50-60'YoRH 157m' 2000 
Yambam tuber storage shelves with thatch roof 63m' 1100 
of yam under open air 
In vitro preparatory air conditioned 86m' 
Laboratory laboratory 25"C, 50-60% RH 
(lbadan) 
culture rooms a ir conditions 
for gennplasm conserva !ion 18-25"C, 50-60'Yo RH 
for breeding lines 5-10 tubes/clones 
conditions as above, 
many tubes/ clones 61m' 
In v1tro preparatory air conditioned 22m' 
Laboratory laboratory 2S"C, 50-60o/o RH 
(Onne) 
culture roorns air conditioned 20m' 600 
for breeding lines 18-25°C, 50-60o/oRH 
and gennplasm 5-1 O tu bes/ clones 
conservation 
Seed Laboratory seed gennination air condiboned 165m' 
test, cytological 2S"C, 50-60o/o RH 
work 
Drying and canning seed drying and air conditioned room 43.2m' 
room packaging for long- 22-26"C; 40-50% RH 
tenn conservation drying cabinets, 
20"C, <lü'Yo RH 
Computer 1 meeting for gennplasm air conditioned room 58.05m' 
room documenta !ion or for meebng 25·c . 50-60o/o RH 
computen 
Herbarium keeping herbarium air conditioned 150m' 
& office specimen & office 26"C, 50-60'Yo 
Seed preparation seed threshing ambient 100m' 
cleaning &: sorting conditioned 
Screenhouses seed multiplication, insect proof 11 1532m' 
seed rescue, virus clean-up screen net 
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Table 0 .1.1. Conservation facilities for forages at ILRJ 
Facility Purpoees Features' Volúme'. Capadty 
or area:- (Accessions) 
GenebanJc 
Seed storage Medium term 8°C, 30% relative 80m3 9000 
humidity 
Medium term• 8°C, no relative 80m3 9000 
humidity control 
l ong term -20°C, 5-8% seed 3.2 m3 -!000 
(16 freezers) moisture 
Short term 10-l 5°C, 45% 50 m2 5000 
relative humidity floor space 
Seed drying Dehumidifier 25% relative 12m3 1200 
humidity, l5°C {15000/ yr) 
Labora toda:. 
General Virus testing 45m2 
General preparation 
Germination and Seed testing 20m2 
health 
Pathology lsolation laboratory 8m2 
In vitro In vitro culture 15m2 
Rhizobiology Rhizobia collection 20m2 
Systematics Taxonomy and cytology 20m2 
Herbarium Herbarium collection 20m2 
• Operational in early 1996 
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Table 0 .1.1. Conservation facilities at IPGRIIINIBAP 
Fadlities . --=--·-~· Fatures Area . Ctpadty 
Short-term 28±1°C 16m2 756 Acc• 
Conservation Room 24h light 
(63 ~/m2/s) 
Mediwn-term 16±1°C 26m2 1-104 Acc 
Conservation Room 75% RH 
24h light 
(25 ~/m2/s) 
Long-term Storage Liquid Nitrogen 3888 tubes 
Containers 
(- 196 °C) 
Greenhouse 28±2°C 80m2 720 plants 
70-90% RH 
16h light 
(90 ¡.¡E/ m2/ s} 
• Acc = Accessions 
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Table 0 .1.1. Conservation facilities at IRRI 
Facllity . PurpCMies Feature Ara o..- Capadty-
Volume (Accesalons) 
long-term o 163.86 m 108,060 Seed store, -18to-20 e 
accessions base collection conservation 6% MC 
at 2 sealed aluminium cans 
cans/ accession Cooling unit/ 
dehumidifier 2 sets of air-cooled 
Alann/ 
condensing units 
environment Fully automatic control 
control 
system to opera te cooling 
units 
Red light indicator signals 
open door 
Medium-term o 927.57 m 109,956 Seed store, +3 +/ -1 e 
accessions at active conservation 40% RH 400-500 collection aluminium foil bags g/ accession 
Cooling unit / 3 sets of air-cooled 
dehumidifier condensing units 
Alarm/ Fully a u toma tic control units 
environment to opera te cooling units 
control 
lnstallation of magnetic door-
interlock system 
Seed drying 15 °C, 15% RH 135.71 m 10,368 Seed drying 
accessions at room In cheese cloth bags when 1.5 to 2.0 
wet, transferred to paper bags kg/ accession 
after drying 
Cooling unit/ One split system refrigeration dehumidifier 
unit 
One desiccant wheel 
dehumidifier 
Alarm/ Electronic thermostat, 
environment 
electronic humidistat 
control 
Visual alarm indicating that 
conditions are beyond 
tolerance levels 
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Table 0 .1.1 contd. 
Alarm/ Maintaining Installation of digital 
environment optimal temperature and relative 
control conditions humidity read-out gauges on 
common to wall of seed processing room. 
seed 
conservation Installation of PVC curtain 
are as near entrance. 
(base, active, 
drying room) In base and active storage 
rooms: connection of chart to 
note fluctuation of 
temperature and relative 
humidity 
Safety against earthquake and 
flood : 
Cold rooms are separated 
from main building and laid 
on floating foundation . Doors 
have rubber gaskets 
preventing air and water 
leakage. 
Power sources From NAPOCOR with 7.5 
for seed mega volts amperes (MV A) 
conservation supplying 6.9 to 13.8 
are as kilowatts. 
(base, active, IRRI's standby generators 
drying room) with 7.5 megawatts. 
Dedicated generators with 6.0 
kilowatts, 3 0 , 230 V AC, 60 
Hz 
Screenhouse Living Special purpose beds and >4,000m 2 
collection of pots 
wild species, 
seed rescue 
and 
multiplication 
2 
Seed Processing 21 °C, 40 % RH, equipped 169.25 m processing and and cleaning. 
with 
seed cleaning packing and dehumidifiers, aluminium foil 
room distribution 
sealer, digital balance, 
computers, can sealer, 
analytical balance, seed 
blowers, dust collector, 
printers 
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Table D. l. l. contd. 
Germplasm Seed One nursery used for 2 
nursery and production, cultivation of low viability, > 4000 m , 
headhouses initial seed low seed stock accessions of sorne space 
cleaning, cultivated rice. The other is allocated to 
threshing of used for propagation of wild INGER 
fresh harvests rice accessions. 
Convection oven, Mem.mert 
oven, mini-hydrotiller, power 
weeder, vacuum emasculator, 
Vogel threshers 
Seed testing Viability test, Five seed germinators, Shared with Germination 
and seed test, distiller, grain enlarger, INGER capacity 
characterisa tion dormancy convection ovens, Mettler 5,000 
laboratory breaking, balance, computer, lab oven samples/ wee 
seed k 
distribution 
Data Networking DEC server and five personal 
management (IRGCIS), computers, and printers 
laboratory data 
management 
and encoding 
characterisati 
on 
information 
Molecular Research Refrigerators, Mettler Shared with 
marker balances, electrophoresis INGER 
laboratory power supply, centrifuges, gel 
dryer, ice maker, Nanopure 
water system, pH meter, 
Protein BioRads 
electrophoresis equipment, 
freezer, slab dryer, multipoint 
stirrer, microwave oven, 
transilluminator, shaker, 
camera system, PCR 
thermocycler 
Conservation ln Vitro Refrigerators, optical 
Support and germination, microtone, automatic 
Research Lab and research. dehumidifier, convection 
Facilities for incubator, sterilizer, 
cytogenetical fumehood, laminar flow, 
studies and magnetic stirrer, Ohaus 
tissue culture. balance, Microspin, pH 
meters, centrifuge, photo 
microscopes, microscope, 
automatic dispenser, 
computer, tissumizer, hot 
plate, computer and printer 
116 
Table 0.1.1. Conservation facilities at WARDA M'be-Station 
Facility Features Volume/Asu ~pacity-(Ac:CHI"ions) 
Cold room for working collection 18-22°C 82m1 8,000 
20-30% RH• 
Seed dryer AmbientRH 3.6 m1 1,000 
30-35°C 
Cold room for seed exchange and for 4-l2°C 280 rn1 20,000 
regional trials 20-30 RH 
Proposed cold•• room for working 4-l2°C 280m1 20,000 
collection 20-30 RH• 
Seed cleaning and seed processing lab. 
Seed germination and testing lab. 
• Dehumidifiers used 
•• Planto be completed 1996-97 
1 
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Table 0 .4.1. Safety duplication of CGIAR Centres' Genetic Resources (1995) 
Centre DupUcatec:t TQtal No. of A.c~ No. Acc % Typeof Jnstitute holding Agreement 
material ,,. @[¡ ,¡,.;. P!lplic:ated pypUQtion dupljc¡tecl materW with lnstitute 
.ciA T ~ - . . fhll691Hf. Dt:W .. 
Phaseo/us Vulgaris 24,563 21 ,448 87 Black Box CA TI E, Costa Rica Y es 
3,124 13 Black Box CENARGENm Brazil Y es 
7,859 32 Active; base USDA, Pullman, W A, No 
USA,NSSL 
Phuseolus lunalus 1,548 744 48 Active; base USDA, Pullman, W A, No 
USA, NSSL 
Phaseolus 597 172 29 Active; base USDA, Pullman, W A, No 
coccineus USA, NSSL 
Phasevlus 271 118 44 Active; base USDA, Pullman, W A USA, No 
acutifolius NSSL 
'Rl~l~JoJi.l . , ·.- . ~- au7l ~ '" ..... . a1.m. 
M. esculenta 5,632 4,567 90 Active NARS each country No formal 
M.spp 353 CENARGEN No 
Casaava Total 5,98S 
118 
Table 0.4.1. Tropical forage gerrnplasm conserved at CIAT and shared with other important institutions' (number of accessions) 1995 
Genus ClAT u. e~ CENAR GEN (:SIRO Univ.Fl. PI 
Legumes 
Aeschynomene 998 70 (7.0) 228 (22.8) 140 (14.0) 44 (24.4) 88 (K8) 
Calopgou i u m 536 23 (4.3) 260 (48.5) 54 (10.1) 5 (1) 
Ceutrosema 2451 215 (8.8) 1218 (49.7) 633 (25.8) 146 (6.0) 16 ( 1) 
Desmodium 2904 82 (2.8) 375 (12.9) 378 (13) 282 (9.7) 35 (1 .2) 
Galactia 570 1 56 (9.8) 38 (6.7) 10 (1.8) 3 (1) 
Macroptilium 615 12 (2) 57 (9.3) 98 (15.9) 155 (25.2) 12 (2) 
Puerariil 258 1 (5.6) 7 (2.7) 48 (18.6) 1 (-) 
Rll ynclwsiil 445 25 (16.2) 42 (9.4) 43 (9.6) 7 (1.5) 1 
Stylosanthes 3607 584 (2) 1617 (44.8) 870 (24.1) 63 (1 .7) 6 
Vigna 741 15 (19.2) 40 (5.4) 125 (16.9) 29 (3.9) 5 
Zoruia 1028 197 (7.3) 411 (40.0) 45 (4.4) 33 (3.2) 10 (1) 
Other 4461 326 427 (9.6) 587 (13.2) 110 (2.5) 20 
TJllfl~ l~lf 1~~1 t7H 
·-
. ,_.Ha .............. ~ .... lQü ,. 
-·-·· 
.. .. 1~ 
. ~l'iHCI ... 
Andropogon ..., ..._ 91 4 (4.4) 7 (7.7) 35 (38.5) - o 
Braclliaria 654 375 (57.3) 412 (6.3) 34 (5.2) - 26 (4) 
Hyparrheniil 53 15 (28.3) 12 (22.6) 12 (22.6) - o 
Panicum 598 39227 (6.5) 340 (56.9) 30 (5) - o 
Other 599 (37.9) 33 (5.5) 76 (12.7) - o 
Tp~Qr~ ~~~ ~ 664) 1M . UZ .-~-···· g .. ~ 
Other familics 2 
Gr;ptd ToqJ 20611 ·~ ~$4.2 ª~i6 11.»1~ m 
119 
Table 0.4.1. Safety duplication of CGIAR Centres' Genetic Resources (1995) 
Centre Duplicated Total No. ot 1\cc. No. Acc % Type of lnstitute holding Agreement 
material. < · e~ " · ,ll\IPUQte(,f PYPUQt40,Jl 4upU~te4 ma.t~rial witll Jnstitute 
ClMM\1' . 
Teosinte (WS) 
Tripsacum (WS) 
Maize (LR&OC) 
Maize (AC) 
Bread wheat 
Triticale 
Durum 
Barley 
,, 
127 
14+(150)• 
12,861 
209 
71,171 
15,200 
15,940 
9,055 
• In the field genebank at Tlatzipan, Morelos, Mexico 
unknown 
unknown 
10,334 
3,423 
96 
8,487 
27,000 
27,000 
10,000 
10,000 
4,368 
5,000 
4,385 
80 base NSSL, USA Y es 
27 base NINFSP, Mexico Y es 
46 active NSSL,USA Y es 
12 base NIAR, japan No 
38 black box NSSL, USA Y es 
38 black box ICARDA Y es 
base AWCC, Australia No 
66 black box NSSL, USA Y es 
66 black box ICARDA Y es 
27 base NIAR,Japan No 
32 base ICARDA Y es 
48 base NIAR, Japan No 
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Table 0 .4.1. Safety duplication of CGIAR Centres' Genetic Resources (1995) 
Centre Duplicated material Total No. qf A(<:. No. Acc % Typeof lnsfitute holding Agreement 
1;, .• {, ., ~ QupUcated Duplic•tion dupUcated materW with lnslitute 
Clf • Ipomoea babatas 5,318 4,950 93 In vitro (black box IDEA, Venezuela Y es 
Ipomoea spp. (wild weeds) 1,204 213 18 Seeds Active USDA, Griffin, Georgia No 
& North Carolina State 
University, USA 
So/am11n spp. (cull) 3,694 3,694 100 In vi/ro (black box) JNIAP, Ecuador Y es 
3,000 81 Seeds (base) German Potato No 
Genebank 
272 7 In v itro (Active) (Gross Lusewitz), No 
Germany 
Solanum spp.(wild) 1,567 600 38 Seeds (Active) USA and German/ Dutch No 
Patato Gencbank 
Solamun spp. (breeders' & 996 120 12 In vitro (Active) German Patato No 
mise;) Genebank (Gross 
Lusewitz), Germany 
Other Andean root and 1,125 632 56 In v itro (Active) CIP, Ecuador 
tuber crops (nalive cults) 
12 1 
Table 0.4.1. Safety duplication of CGIAR Centres' Genetic Resources (1995) 
Centte Puplic.~ted material Tot<~l No. pf No. Acc o¡. Typeof lnstiNte no1ding Agreement 
''!' Dupli~Uon dupligted DJ!lterial with lnsti~te Acc. . -nhi4MtbRilupUqh~d 
.JCARQA " Barley 22,470 5,238 23 Black box ClMMYT Y es 
Wild Hordeum 1,623 88 5 Black box CIMMYT Y es 
Durum wheat 18,036 7,435 41 Black box CIMMYT Y es 
Bread wheat 7,836 1,238 16 Black box CIMMYT Y es 
Other cult. Tril. 465 - - - CIMMYT Y es 
Wild Triticum 1,340 127 9 Black box CIMMYT Y es 
Aegilops 2,854 2,622 92 Black box CIMMYT Y es 
Chickpea 9,586 4,894 51 13lack box ICRISAT Y es 
Wild Cicer 291 
-
- - ICRISAT Y es 
Lentil 7,407 6,771 91 Black box NBPGR Y es 
Wild UIIS 433 
Faba bean 4,434 1,554 35 Black box FIA Y es 
Medicago (ann) 7,845 - - - FIA Y es 
Trifolium 3.396 
Vida' 5,349 - - - FIA Yes 
Latllyrus 1,590 - - FIA In preparation 
Pisum 3,553 
Other forages 5,129 - - FIA In preparation 
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Table 0.4.1. Safety duplication of CGIAR Centres' Genetic Resources (1995) 
Cenue Duplicated material Total No. pf No. Acc % Type of lnstitute holding Agreement 
A ce. ,. QupUcated Dupllcation duplicated uuterial with JMtitute 
' 
.I(;IM .. " MPTS 549 109 20 Base ILRI Y es 
55 10 Active NACGRAB Y es 
59 11 Active liTA No 
46 8 Active KEFRJ Y es 
42 8 Active KEFRJ Y es 
52 9 Active KEFRJ Y es 
72 13 Active KEFRJ Y es 
94 17 Active KEFRJ Y es 
Y es 
TOTAL 529 % Y es 
''· 
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Table 0 .4.1. Safety Duplication of ICRISAT Germplasm Collections (1995) 
Centre Crop/Species ToWN9· No. Acc. % Typeof lnstitute holding Agreement 
A~tOAI . ~ ~urUcated dupliation duplicated IJ\~t'rial wjth holding 
¡~.~ Ir .. · '* 
' 
bl•tilllte 
IOQSAT Sorghum 35186 ·13370 38 Base NSSL, USA 
(Sorgluun bicolor (L.) 1000 4 Active SPGRC, Zambia Y es 
. .. - ·· . ~ ,_.., • (Moench) 
Pearl Millet 21191 4000 19 Base SRGB, NSSL, USA 
(Perwisetum glaucum (L.) 125 1 Base NBPGR, IARJ, India 
R.BR.) 1000 Active SPGRC, Zambia 
Chickpea(Cicer arielinum 17244 4000 24 Active \CARDA, Syria 
L.) 683 4 Active PGRC, Ethiopia 
2000 12 Active IARJ, India 
500 3 Active INIA, Mexico 
2584 15 Active NARC, Pakistan 
1500 9 Base ICARDA, Syria Y es 
3396 20 Base USDA, USA 
2031 12 Base NSSL, USA 
Ptgeonpea (Cajanus cajan 12885 1957 15 Base NBPGR, India Y es 
(L.) Millsp. 931 7 Base KARJ, Kenya Y es 
Groundnut (Arachis 14853 4200 28 Active ISC, Niger 
hypogea L.) 
Small Millets 9015 351 4 Base NSSL,USA 
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Table 0.4.1. Safety Duelication of ICRISAT Germplasm Collections (1995) 
Centre Crop/Speclet ToulNo. No. Acc. % Type of lnstitute holding duplic.ited Agreement with holdjng 
Accesslons dueUt.lted dueUc.ition P\ltedal lnititute 
JITA .. Cowpea 14,826 4,423 30 active and base USDA,Southem Regional PI Formal agreement is being 
Station, Georgia and USDA developed 
Nationa l seed Laboratory, Fort 
Collins 
Wild Vigna 1,547 260 17 base Belgian national Herbarium, 
Meise 
Rice 12,150 5,066 42 active and base 4,166 accession at lRRI, As a back-up s torage, but 
Philippines 1,500 accessions at no formal agreeement has 
the Nationallnst, of been made 
Agrobiological Resources, Japan 
Ya m 2,875 300 10 field genebank National Program in Togo 
93 3 field genebank National Program in Benin 
Republic 
200 7 field genebank The Genetic Resources Centre, 
BunsoGhana 
Cassava 2,075 435 21 field genebank National Root Crop Research 
300 5 field genebank lnstitute Nigeria Republic of 
Benin 
Wild Manihot 159 159 100 active CENARG EN, Brazil 
Sweet Potato 217 217 100 in vil ro culture CIP, Lima Peru These are part of the 1,000 
accessions trans ferred 
from liT A to CIP. liT A 
has agreed to hold part of 
this as a back-up for the 
African region 
Soybean 1,358 638 47 active and base 364 acc. at Unive rsity of lllinois No specific agreement was 
and NSSL, Fort Collins, USA mase as most of the liT A 
coUection is introduction 
and many accessions a re 
advanccd breeding lines 
Mu!>a 350 310 89 active 111 vilru lNIHAP Transit Center, Bclgium No specfic agr~ment 
culture collection 
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Table 0.4.1. Safety duplication of CGIAR Centres' Genetic Resources (1995) 
Cent-re Oupli~ted material Total NQ. 9J No. Acc o/o Type of lnstitute holding Agre"ment 
Acc. .., .;,¡,k,ik,;,¡,~,Qgplj~ated (>~pJ.!~tion c;JJlplh:~te~ lll~~Ji.. witb lJ\iUlute 
. lLBl .. '·-'•'• .fllfJ8~ - , e ,. ••"- •~- 6,052 1,630 27 Active CIAT Y es 
381 6 Active CIMMYT No 
601 10 Active CSIRO No 
588 10 Active ICARDA No 
24 Active ICRISAT No 
908 15 Active ISC- Niamey Y es 
25 Active liTA 
250 4 Base RGB- Kew Y es 
98 2 Active USA No 
TOTA~ ~~ 74 
,, 
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Table 0.4.1. Safety duplication of CGIAR Centres' Genetic Resources (1995) 
Centre Duplicated material 
. IIUU. -~~, , O. Saliva 
O. g/aberimma 
Wild species 
Totill No. pf No. Acc % Type of lnstitute holding Agreernent 
Ac:c. , t ~uf ~ i Dwili~ól!~~ py.pUcation dupJicated ¡naterW with lnstitute 
76,615 
1,254 
2,777 
59,038 77 black box 
675 44 black box 
1,803 65 black box 
NSSL 
NSSL 
NSSL 
Y es 
Y es 
Y es 
Table 0 .4.1. Safety duplication of CGIAR Centres' Gene tic Resources (1995) 
Ceptnt Duplicated material 
' 
. W.AIU.lA , O. Sativa 
O. Saliva 
O. glaberimma 
To~l No. of No . .t\c~ cr, TYfe of lnatitute holding Agreement 
~c:c. P'f.Pli~f!~d .. _ . pqpUQtipn _ . d,-.pUc:a~ materitJ _ _ M!b__lll~titute 
2,550 
5,928 
1,882 
2,300 90 base 
2,300 39 base 
1,500 80 base 
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IRRI 
liTA 
liTA 
Y es 
Y es 
Y es 
Table H.l .l Distribution of gennplasm by CIAT (1992·94) 
a) Phaseolus beans 
Centre Staff in Host Country 
Centre Staff in Other Countries 
Other IARCs 
NARS in developing countries 
NARS in developed countríes 
Prívate Sector in developing countries 
Prívate Sector in developed countries 
Others 
TOTAL 
b) Manihot cassava (in vitro) 
Centre Staff in Host Country 
Centre Staff in Other Countries 
Other IARCs 
NARS in developing countries 
NARS in developed countries 
Priva te Sector in developing countries 
Private Sector in developed countries 
Others 
TOTAL 
e) Tropical Forages 
Centre Staff in Host Country 
Centre Staff in Other Countries 
Other IARCs 
NARS in developing countries 
NARS in developed countries 
Priva te Sector in developing countries 
Prívate Sector in developed countries 
Others 
TOTAL 
Number of accessions (and samples) 
1992' 1993 1994 
6,697(12,741) 3,957(7,970) 2,151(6,007) 
283(365) 
585(835) 
19(19) 
1,317(1,478) 
73(374) 
16(17) 
612(1,359) 
806(1,501) 
7(10) 
1 ~(13,960)c 5,363(9,839) 3,576(8,877) 
Numbet of aca!UiOJ15< (ancl samples) 
199Z' - • 1993- 1994 
163{163) 29(29) 81(81) 
175(182) 
21(47) 
7(7( 
366(399~ 
243(290) 
200(262) 
6(6) 
3(3) 
481(590) 
Numbetof accesaions (anclsamples) 
185(279) 
131(191) 
397(551) 
1997' 199Y 1994 
305(369) 1,005(1,250) 1,043(1,833) 
1,168(1,495) 296(310) -(0) 
153(155) 346(603) 44(58) 
578(906) 404(576) 846(1,051) 
175(186) 1,057(1,071) 72(72) 
82(125) 75(104) 38(43) 
10(10) 6(6) _(0) 
1(1) 49(53) 12(12) 
2.472(3,.141) 3,.238(3,973) 2,054(3,069) 
128 
1 
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Table H.l.l. Distr.ibution of gennplasm by CIMMYT (1992-94) 
a) Maize 
Centre Staff in Host Country 
Centre Staff in Other Countries 
Other IARCs 
NARS in developing countries 
NARS in developed countries 
Priva te Sector in deyeloping countries 
Private Sector in developed countries 
Others 
TOTAL 
b) Wheat 
Centre Staff in Host Country 
Centre Staff in Other Countries 
Other lARCs 
NARS in developing countries 
NARS in developed countries 
Priva te Sector in developing countries 
Private Sector in developed countries 
Others 
TOTAL 
1992' 
(1,963) 
(302) 
(610) 
(233) 
(108) 
(3,216) 
199Z" 
(2,266) 
(12) 
(561) 
(115) 
<;954) 
Number of (aampla) 
1~ 
(3,121) 
(2) 
(584) 
(1,991) 
(35) 
(16) 
(5,749) 
Numberof (Nmpla) 
1993:.-
(6,221) 
(112) 
(584) 
(1,160) 
(7,50'1) 
1 
1 
129 
1994-
(2,719) 
(32) 
(468) 
(2,192) 
(156) 
(8) 
(5,575) i 
19M-
(994) 
(32) 
(3,793) 
(699) 
(204) 
(5,722) 
Table H.l .l . Oistribution of germplasm by CIP (1992-94) 
Number of Cumples) 
Potato, Sweet Potato 
To developing countries 1992 
1993 
1994 
To developed countries 1992 
1993 
1994 
TOTAL . ... . ~ 
199S 
199t-
r • ..., 
Intriw. 
(862) 
(1384) 
(1134) 
(212) 
(333) 
(254) 
130 
1 
1 
Tu be,. In viw CuttinRS 
(2245) (573) (217) 
(3280) (726) (302) 
(2030) (1053) (35) 
(46) (66) (O) 
(O) (O) (0) 
(7) (97) (O) 
..,. (639) (217):~ 
(726) (302) 1 
(1150)' (35).1 
Table H. l . l. Distribution of germplasm by ICARDA (1992-94) 
a) By recipient 
Centre Staff 
Other IARCs 
NARS in developing countries 
NARS in developed countries 
Prívate Sector in developed countries 
TOTAL 
Safety duplication 
b) By crop or groups 
Bar ley 
Wheat 
Lentil 
Chickpea 
Faba bean 
Forages 
TOTAL 
~~-
Number ol (samples) 
tm-
(12180) 
(54) 
(4552) 
(5167) 
. ' (21953)@.-
(9110: 
'' (655)f. ' 
(7160) 
(1640) 
(7244) 
(3987) 
(42) 
(5209}< 
(1000)' 
Numbcr of accessiona (and. samples) 
1993 
1922(3075) 
7533(12539) 
(3985(6627) 
2129(2979) 
1120)1278) 
3745(5224) 
20434(31'122) 
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/ 
2702(4196) 
3722(5406) 
2336(3749) 
2148(3200) 
2034(2705) 
5617(7016) 
18559(26282) 
1994 
1994 
(6190) 
(12856) 
(3497) 
(22543) 
(10213) 
1845(2095) 
7759(10571) 
6257(9469) 
4167(5274) 
398(414) 
6394(8933) 
26820(36156) ' 
Table H.l.l . Oistribution of germplasm by ICRISAT (1992-94) 
Number of (samples) 
1992" 1993' 1994 
Centre Staff in Host Country (18,567) (22,545) (12,850) 
Centre Staff in Other Countries (3,015) (10,711) (5,561 ) 
Other IARCs (45) (96) (30) 
NARS in developing countries (13,085) (24,.181) (15,753) 
NARS in developed countries (361) (178) (367) 
Priva te Sector in developing countries (1,563) (1,940 (811) 
Private Sector in developed countries (O) (O) (O) 
Others (3,815) (342) (1,099) 
TOTAL (40!451) (60,293. (36A11) 
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Table H.l.l. Distribution of gennplasrn by liTA (1992-94) 
Centre Staff in Host Country 
Centre Staff in Other Countríes 
Other IARCs 
NARS in developing countríes 
NARS in developed countries 
Prívate Sector in developing countries 
Prívate Sector in developed countries 
Others 
TOTAL 
1992 
(3,662) 
(200) 
(1,200) 
(3,656) 
(2,018) 
(11) 
Number of (samples)• 
194» 
(3,034) 
(20) 
(11) 
(1,221) 
(173) 
(42) 
(10,14'1)1 · (4,501) 
1994' 
(3,.170) 
(104) 
(264) 
(2,852) 
(240) 
(6,930) 
• Detaíls of number of accessíons not available; total accessions were about 90% of total samples 
Table H.1.1. Distribution of germplasm by ILRI (1992-94) 
Centre Staff in Ethíopia 
Centre Staff in Other Countries 
Other IARCs 
NARS in developing countries 
NARS in developed countries 
Priva te Sector in developing countries 
Prívate Sector in developed countries 
(includes NGOs) 
Others 
TOTAL 
Numbel' of accaeiona (and samples) 
1992:: ,; 1993. . 1994 
980(1627) 718(1382) 966(1663) 
42(74) 36(36) 0(0) 
45(45) 160(184) 77(77) 
290(606) 454(888) 332(562) 
139(148) 43(44) 18(18) 
100(107) 117(157) 153(294) 
37(37) 18(18) 31(31) 
1,633(2644). 1,546(2109) 1,577(264S) ! 
Table H.1.1. Distribution of germplasm by INIBAP (1992-94 
Number of accessions 
1~. 1993 1994' 
Centre Staff in Host Country 3 o o 
Centre Staff in Other Countries o o o 
Other IARCs (liT A) o 19 14 
NARS in developing countries 149 107 452 
NARS in developed countries 90 211 72 
Prívate Sector in developing countries o o o 
Prívate Sector in developed countries o o o 
Others (CIRAD) 54 106 67 
TOTAL 296- . 44.l 60S 
/ 
/ 
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Table H.l .l . Dis tribution of germplasm by IRRI (1992-94) 
Number of (samples) 
1992 1993 1994 
Centre Staff in Host Country (15,021) (15,311) (1-l,-!61 ) 
Centre Staff in Other Countries 
Other IARCs (1,397) (104) (110) 
NARS in developing countries (3,415) (5,194) {2,616) 
NARS in developed countries (1,906) (4,792) (1,730) 
Priva te Sector in developing countries (67) (117) 
Prívate Sector in developed countríes (85) (88) 
Others (228) (429) (6,987) 
TOTAL samplea (22,119)' (25,918) (26,021) . 
Unigue ac:cessions 17!735" 21,661 20,251. 
Table H .l.l. Distríbution of rice germplasm by WARDA (1992-94) 
Centre Staff in Host Country 
Centre Staff in Other Countries 
Other lARCs 
NARS in developing countries 
NARS in developed countries 
Prívate Sector in developing countries 
Private Sector in developed countríes 
Others 
TOTAL 
Number of acceuions ( and samples) 
1992 1993 1994 
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150(350) 350(440) 600(800) 
200(400) 
600(1200) 
20(40) 
970(1900) 
1 
1 
120(300) 300(450) 
200(300) -!50(700) 
650(1400) 860(1600) 
10{10) 
1,330(2450) 
5(5) 
50(200) 
2,315(3755) 
" 
1 
